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There  afe  two  itiehocLs  of  teaching':  the  synthetic,  und  ih© 
•analjtici  In  the  synthetic  method,  the  pupil  ia  first  presented 
with  a  general  view  of  the  science  he  is  studying,  and  after- 
wards with  the  particulars  of  w^hich  it  consists.  The  analytic 
method  reverses  this  order  t  the  pupil  is  first  presented  with  the 
particulars,  from  which  he  is  led,  by  certain  natural  and  easy 
gradations,  to  those  views  Which  are  more  general  and  com- 
prehensive. 

The  Scholar's  Arithmetic  published  in  1801,  is  synthetic.  If 
that  is  a  fault  of  ths  work,  it  is  a  fault  of  the  times  in  which  it 
appeared.  The  analytic  or  induclive  method  of  teaching,  as 
now  applied  to  elementary  instruction,  is  among  the  improve- 
ments of  later  year.-*.  Its  introduction  is  ascribed  to  Pestaloz- 
21,  a  distinguished  teacher  in  Switzerland.  It  has  been  applied 
to  arithmetic,  v:ith  great  ingenuity,  by  Mr.  Colbuhn,  in  our 
own  country. 

The  analytic  is  unquestionably  the  best  method  of  acquiring 
knowledge  ;  the  Wnthetic  is  the  belt  method  of  recapitulating 
or  reviewing  it.  In  a  treatise  designed  for  school  education, 
both  methods  are  useful.  Such  is  the  plan  of  the  present  un- 
dertaking which  the  author,  occupied  as  he  is  with  other  ob- 
jects and  pursuits,  would  willingly  have  forborne,  but  that,  the 
demand  fOr  the  Scholar's  Arithmetic  still  continuing,-  an  obli- 
gation, incurred  by  long-continued  and  extended  patronage,  did 
not  aliow^  him  tu  decline  the  labor  of  a  revisal,  which  should 
adapt  it'tothe  present  more  enlightened  views  of  teaching  this 
science  in  our  schools.  In  doing  this,  however,  it  has  been 
necessary  tj  make  it  a  new  work. 

In  the  execution  of  this  design,  an  analysis  of  each  rule  is 
first  given,  containing  a  familiar  explanation  of  its  various 
principles  ;  after  which  follows  a  synthesis  of  these  principles, 
with  questijns  in  form  of  a  supplement.  Nothing  is  taught 
dogmatically  4  no  technical  term  is  used  till  it  has  ftrst  been  de^ 
tiued,  nor  any  principle  inculcated  without  a  previous  developed 
menl  of  its  iruth  ;  and  the  pupil  is  made  to  understand  the  rea- 
son of  each  process  as  he  proceedsi 

The  examples  under  each  rule  are  mostly  of  a  practical  na- 
ture, beginning  with  those  that  are  very  easy,  and  gradually 
advancing  to  those  more  difficult,  till  one  is  introduced  con- 
taining larger  numbers,  and  which  is  not  easily  solved  in  the 
■tnin^Jf  tken  in  a  plain,  familiar  manner,  the   pupil  is  shown 
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lio 'A' til  e  solution  maybe  facilitated  by  figures.     In  this  way 
he  is  made  to  see  at  once  their  use  ancf  their  application. 

At  the  close  of  the  fundamental  rules,  it  has  been  thought 
advisable  to  collect  into  one  clear  view  the  distiniruishing  prop- 
erties of  those  rules,  and  to  ffive  anumberof  examples  involv- 
ing one  or  more  of  them.  These  exercises  will  prepare  the 
pupil  more  readily  to  understand  the  application  of  theiie  to  the 
succeeding  rules  ;  and  besides,  will  serve  to  interest  him  in  the 
science,  since  he  will  find  himself  able,  by  the  application  of 
a  very  few  principles,  to  solve  many  curious  questions. 

The  arrangement  of  the  subjects  is  that,  which  to  the  author 
has  appeared  most  natural.  FractioUvS,  have  received  all  that 
(5^nsideration  which  their  importance  demands.  The  princi- 
ples of  a  rule  called  Practice  are  exhibited,  but  its  detail  of 
(;ases  omitted,  as  unnecessary,  since  the  adoption  and  general 
use  of  federal  money.  The  Rule  of  Three,  or  Proportion,  is  re- 
tained and  the  soluiion  of  questions  involving  the  principles  of 
proportion,  by  analysis,  is  distinctly  shown. 

The  articles  Alligation,  Arithmetical  and  Geometrical  Pro- 
gression, Annuities  and  Permutation,  were  prepared  by  Mr.  Ira 
Young,  a  member  of  Dattmouth  College,  from  whose  knowledge 
of  the  subject,  and  experience  m  teaching,  I  have  derived  im- 
portant aid  in  other  parts  of  the  work.  '' 

The  numerical  paragraphs  are  chiefly  for  the  purpose  of  ref- 
erence ;  these  references  the  pupil  should  not  be  allowed  to 
neglect.  His  attention  also  ought  to  be  particularly  directed, 
by  his  instructor,  to  the  illustration  of  each  particular  princi- 
ple, from  which  general  rules  are  deduced  ;  for  this  purpose, 
recitations  by  classes  ought  to  be  instituted  in  every  school 
where  arithmetic  is  taught. 

The  supplements  to  the  rules,  and  the  geometrical  demon- 
strations of  the  extraction  of  the  square  and  cube  roots,  are  the 
only  traits  of  the  old  work  preserved  in  the  new. 

DANIEL  ADAMS. 
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The  author  of  the  following  practical  treatise  upon 
Arithmetic,  has  made  himself  favourably  known  in  the 
United  States,  and  to  a  considerable  extent  intheCanadas, 
for  a  great  number  of  years,  by  his  works,  designed  for  the 
use  of  Academies  and  primary  schools.  The  **  Scholars' 
Arithmetic,"  published  in  the  year  1801,  continued  in  al- 
most universal  use,  until  within  a  very  short  time  past. — 
But  juster  views  beginning  to  prevail,  and  sounder  princi- 
ples becoming  established  in  the  public  mind,  upon  the  sub- 
ject of  elementary  education,  a  revision  of  the  work  seem- 
ed necessary.  At  this  time,  "  Adams'  New  Arithmetic," 
was  published.  This  seems  evidently  to  have  been  pre- 
pared with  much  care.  The  author  has  recognised  in  it 
throughout,  this. important  law  in  relation  to  the  mind,  that 
it  must  first  be  made  acquainted  with  particular  facts,  or 
there  will  be  no  ability  to  arrive  at  correct  general  conclu- 
sions. Particular  examples  are  therefore  given  upon  each 
subject,  and  from  them,  in  a  manner  obvious  to  the  young 
mind,  all  the  general  rules  are  deduced.  In  other  words, 
the  author  has  carefully  and  prudently  pursued,  in  his  book, 
what  is  called  the  analytic  method.  The  care  used  in  de- 
fining necessary  terms,  which  might  not  be  quite  clear,  the 
practical  character  of  the  examples  given  under  each  rule, 
the  methodical  disposition  of  the  different  parts  of  each 
subject,  and  of  the  different  subjects,  the  general  per- 
spicuity, simplicity  and  accuracy  of  the  work,  render  it  in- 
valuable to  the  pupil. 

It  is  due  the  author  to  observe,  that  "Adams'  New 
Arithmetic," /by  its  adaptation  to  the  capacities  of  yonng 
and  ordinary  minds,  is  justly  considered  the  best  practical 
treatise  which  has  been  offered  to  the  public. 

*In  the  present  edition^  the  main  purpose  in  view  was  to 
adapt  Adains'  work  to  the  currency  of  the  British  Provin- 
ces. No  separate  article,  as  in  the  original,  has  been  allott- 
ed to  Federal  Money ;  for  this  the  pupil  has  been  referred 
to  Decimal  Fractions,  in  which  also  almost  all  tte  exam- 
ples will  be  found  in  the  money  of  the  United  States.  Ad- 
ditional examples  in  the  compound  rules  have  been  given, 
A  2 
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and  tiie  old  ones  rqlained,  under  the  titie  of  llalifdjt  clif^ 
rency  ;  and  generally  throughout  the  book,  where  denom^ 
irtations  of  money  occur,  Halifax  currency  has  been  sub- 
stituted for  Federal  money. 

The  tules  and  examples  in  Jteduction  of  Currencies 
have  been  essentially  changed  ;  and  in  Reduction,  after  the 
Table  of  English  Money,  which  is  called  the  Table  of 
iialifax  Currency,  a  list  of  the  Gold  and  Silver  Coins  ctir- 
fent  in  the  Province,  has  been  inserted.  This  may  be  de- 
jiended  upon  as  entirely  accurate.  The  tables  of  trench, 
and  Dry,  Long,  Square,  and  Solid  Measure,  haVe  been  giv- 
en-^and  what  are  the  weights  and  measures  established  by 
iaw  in  this  Province  is  also  stated; 

The  most  novel  feature  in  the  book  will  be  foUnd  in  the 
I'uleof  Interest.  Certainly  an  innovation,  but  it  is  believed, 
an  improvement^  has  been  made.  T^he  pounds  in  any  giv-t 
en  stim  Upon  which  interest  is  to  be  cast,  are  left  to  stand 
as  the  unitSj  and  the  shillings  and  pence  are  reduced  to 
decimal  parts  ot  a  pound.  The  interest  is  then  obtained 
the  same  as  in  Federal  Money,  and  the  decimal  parts  in 
tlie  result  ieduced  to  shillings  and  pence.  It  is  considered 
that  this  method  is  more  simple  and  concise,  and  will  be 
found  in  practice  to  be  more  converiient  than  any  other. — 
But  setting  aside  considerations  of  temporary  Convenience^ 
if  this  change  and  attempted  amelioration,  shall  assist  in 
?5onte  iiery  slight  degree  in  turning  men's  minds  toward  the 
Dechnal  Ratio ^  and  inducing  them  to  look  forward  to  a 
jlieriod  when  all  the  denominations  of  money,  weights  and 
measures,  throughout  the  world,  shall  be  expressed  in  dec- 
hiALS,  it  cannot  be  affirmed  that  no  benefit  has  been  obtained. 

'f  he  importance  of  the  prinripal  and  essential  alteration 
irt  ifie  book,  viz ;  the  adaptation  of  it  to  the  currency  oV 
the  cduntfy,  will  not  fail  to  be  observed  by  etery  one.  Ifc 
i?»  indeed  singular,  that  hitherto,  no  Cariadiari  Arithmetic 
in  the  fenglish  language,  has  been  published.  Mercantile, 
jiorricuitufai,  and  genetallvtlie  business  men  of  the  country, 
will  be  aware  of  a  benefit  to  l^e  realized,  and  it  is  consider- 
ed that  something  also  beating  a  relation  to  political  advan^ 
tage,  may  be  in  the  results 
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MISCELLANEOUS  EXAMPLES. 

Barter,  ex.  20—31.  |  Position,  ex.  88—107. 

To  find  the  area  of  a  Square  or  Parallelogram,  ex.  147 — 158. 

. a  triangle,  ex.  154 — 158. 

Having  the  Diameter  of  a  Circle,  to  find  the  Circumference  ;  or 
having  the  Circumference,  to  find  the  Diameter,  ex.  170 — 174. 
To  find  the  Area  of  a  Circle,  ex.  175 — 178. 

^ . a  Globe,  ex.  179,  180. 

'Jo  find  the  Solid  contents  of  a  Globe,  ex.  18],  183. 

._. . Cylinder,  ex.  184-186. 

, Pyramid,  or  Cone,  ex.  187,  183. 

_any  Irregular  Body,  ex.  201 


Guaging,  ex.  189,  190.     i      Mechanical  Powers,  ex.  191—200 


Forms  of  Notes,  Receipts,  Orders  and  Bills  of  Parcels,  page  260. 
Book  Keepiii;;,  -  -  ^-  -  -  261. 
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IF  1 .  A  SINGLE  or  individual  thing  is  called  a  unit,  unity 
or  one ;  one  and  one  more  are  called  two ;  two  and  one 
more  are  called  three ,  three  and  one  more  are  called  four ; 
four  and  one  more  are  called  five ;  five  and  one  more  are 
called  six  ;  six  and  one  more  are  called  seven  ;  seven  and  one 
more  are  called  eight ;  eight  and  one  more  are  called  nine  ; 
nine  and  one  more  are  called  ten,  &/C. 

These  terms,  which  are  expressions  for  quantities,  are 
called  numbers.  There  are  two  methods  of  expressing 
numbers  shorter  than  writing  them  out  in  words  ;  one  called 
the  Roman  method  by  letters,*  and  the  other  the  Arabic 
method  by  figures.     The  latter  is  that  in  general  use. 

^In  the  Arabic  method,  the  nine  first  numbers  have  each 
an  appropriate  character  to  represent  them.     Thus, 

*In  the  Roman  metliod  by  letters,  I  represents  one,  Y  five,  X  ten, 
L  fifty.   C  one  hundred,  D  five  hundred,  and  M  one  thousand. 

As  often  as  any  letter  is  repeated,  so  many  times  is  its  value  repeated, 
unless  it  be  a  letter  representing  a  less  number,  placed  before  one  rep- 
resenting a  greater  ,  then,  the  less  number  is  taken  from  the  greater, 
thus}  IV  represents  /our,  IX  nine,  «&c.fis  will  be  seen  in  the  follow- 
ing TABLE  :— 

Ninety 
One  hundred 
Two  hundred 
Three  hundred 
Four  hundred 
Five  hundred 
Six  hundred 
Spven  hundred 
Eight  hundred 
Nine  hundred 
One  thousand 


One 

I 

Two 

H 

Three 

III 

Four 

nil,  or  IV 

Five 

V 

Six 

VI 

Seven 

VII 

Eighi 

VIII 

Nine 

Villi,  or  IX 

Ten 

X 

Twenty 

XX 

Thirty 

XXX 

Forty 

XXXX,orX 

Fiflv 

L 

Sixty 

LX 

Seventy 

LXX 

Eighty 

LXXX 

LXXXX,  or  XC 

C 

CC 

CCC 

CCCC 

D,  orIo» 

DC 

DCC 

DCCC 

DCCCC 

M,  or  Clot 

loo.  or  Vt_ 
CCIoD,  orX 

CCCIoOOj  or  C 
M 


Five  Thousand 
Ten  thousand 
Fifty  thousand 
Hundred  thousand 

One  million 

Two  millions  M  M 

lO  is  used  instead  of  D  to  represent  five  hundred,  and  for  every  ad- 
ditional 0  annexed  at  the  righ  hand,  the  number  is  increased  ten  times. 
fCIo  is  used  to  represent  one  thoHsand,  and  for  every  C  and  o  put 
at  each  end,  the  number  is  increased  ten  times. 
t  A  line  drawn  over  any  number  increases  its  value  a  thousand  times. 
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A  unit,  unity,  or  one,  is  I'epi'eseuted  by  this  character'^ 
I'tro , 

Three       *  -.  t  -  ,  •  ..  ;. 

Four         ---»._  i         _ 

Five         ^         -.--...         . 

•SV/.V7I  -.-:.-.:... 

Jji^'ht  -----  M  ._.  i 
A7;ir  ..-....._. 
'/V;i  lias  no  appropriate  character  to  represent  it ;  but  is 
considered  as  forming  a  unit  of  a  second  or  higlier 
order,  consisting  of  tens,  represented  by  the  same 
character  (I)  as  a  unit  of  the  first  or  lower  order, 
but  is  written  in  the  second  place  from  the  right 
hand,  that  is,  on  the  left  hand  side  of  units ;  and 
as,  in  this  case,  there  are  no  units  to  be  written 
with  it,  we  write  in  the  place  of  units,  a  cipher,  0, 
which  of  itself  signifies 'nothing  :  thus. 


One  ten  and 

one  linit  are 

called 

It             n 

two 

three 

four 

1/ 

a           it 

live 

six 

{< 

(C 

1 1           ti 

seven 

i( 

tf 

K              (( 

eight 
nine 

■%i 

ct 

Two  tens 
Three  '' 

are 

TS 

Four     " 

Five      " 

Six 

(i 

^even    •' 
Eight    " 
Nine      '' 

n 
<t 

Ten 

JO. 

Eleven 

IF 

TioeUe 

12 

Thirteen 

13. 

Fourteen 

14. 

Fifteen 
Sixteen 

15 
1(3 

Seventeen 

17. 

Eighteen 
Nineteen 

18. 

19; 

Tioenty 
Thirty 

20: 
30. 

Forty 

Fifty 

Sixty 
Seventy 

40. 
50. 
60. 
70 

Eljn^hty 

m. 

Ninety 

m. 

Ten  tens  are  called  a  hundred,  which  forms  a  unit  of  a  still 
higher  order,  consisting  of  hundreds,  represented  by  the  same 
Character  (1)  as  a  unit  of  each  of  the  foregoing  orders^  but  is 
Written  one  place  further  toward  the  left  hand,  that  is  on  the 
left  hand  side  of  tens  ;  thus,  -  -  ^  one  hundred  •  100 
Ki)ne  hundred,  one  ten  and  one  unit,  are  called 

One  hundred  and  eleven     111 
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^  3;  There  are  three  hundred  sixty-five  days  in  a  year. 
In  this  number  are  contained  all  the  orders  now  described, 
viz.  units,  tens,  and  hundreds.  Let  it  be  recollected,  units 
occupy  the  first  place  on  the  right  haqd  ;  tens,  the  second 
place  from  the  right  hand  ;  hundreds,  the  third  place.  ,  This 
number  may  now  be  decomposed,  that  is,  separated  into  parts , 
exhibiting  each  order  by  itself,  as  follows :— ^rThe  highest  or- 
der, or  hun4reds,  are  three,  represented  by  this  character, 
8 ;  biit,  that  it  may  be  made  to  occupy  the  third  place,  count-!, 
ing  from  the  right  hand,  it  must  be  followed  by  two  ciphers, 
thus,  300,  (three  hundred.)  The  next  lower  order,  or  tens, 
are  six,  (six  tens  are  sixty,)  represented  by  this  character, 
6;  but,  that  it  may  occupy  the  second  place,  which  is  the 
place  of  tens,  it  must  be  followed  by  one  cipher,  thus  60, 
(sixty.)  The  lowest  order,  or  units,  are  five,  represented 
by  a  single  character,  thus,  5,  (five.) 

We  may  now  combine  all  these  parts  together,  first  writ-: 
ing  down  the  five  units  for  the  right  hand  figure,  thus,  5  ; 
then  the  six  tens  (60)  on  the  left  hand  of  the  units,  thus  6;>  i 
then  the  three  hundreds  (300)  on  the  left  hand  of  the  six 
tens,  thus,  36),  which  number,  so  written,  may  be  read 
three  hundred,  six  tens,  and  five  units  ;  or,  as  is  more  usual, 
three  hundred  and  sixty-five. 

^  •!.  Hence  it  appears,  that  figures  have  a  different 
value  according  to  the  place  they  occupy,  counting  from 
the  right  hand  towards  the  left. 

C    1^    s 

fX  ^    ."^ 

Take  for  example  the  number  3  3  3,  made  by  the  same 
figure  three  times  repeated.  The  3  on  the  right  hf^nd,  or  in 
the^rs^  place,  signifies  3  units  ;  the  same  figure,  in  the  sec^ 
mid  place,  signifies  3  tens,  or  thirty  ;  its  value  is  now  in-» 
creased  ten  times.  Again,  the  same  figure  in  the  third p\?Lce, 
signifies  neither  3  units,  nor  3  tens,  but  3  Tmndreds,  which 
is  ten  times  the  value  of  the  same  figure  in  the  place  imme-. 
diately  preceding,  that  is,  in  the  place  of  tens  •  and  this  is 
a  fundamental  law  in  notation,  that  a  removal  of  one  place 
towards  the  left  increases  the  value  of  a  figure  ten  times. 

Ten  hundred  make  a  thousand,  or  a  unit  of  the  fourth 
prdcr.     '^Fhen  follow  tens  and  hundreds  of  thousands,  in  the 
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same  manner  as  tens  and  hundreds  of  units.  To  thousands 
succeed  miUions,  billions,  &c.,  to  each  of  which,  as  to  units 
and  to  thousands,  are  appropriated  three  places,*  as  exhib- 
ited in  the  following  examples  : 


r3 

ions. 
>ns. 
ons. 
sands. 

a 

3 

?          s         "^          0         • « 

.c? 

H         «         S         S         iS 

o 

JL.JL.   "s      's      "o 

i     1     -s  ,  -s     -s 

_2 

2^          M          2i          ^          £ 

.^4 

fl  a  .tJ  g  a  .ti  G  S  .t;  c  fl  .ti  s=  fi.-s 

t3 

Example  1st.         3 

174592837463512 

Example  2d.         3^ 

1  7  4,5  9  2,8  3  7,4  6  3,5  1  2 

^  2 

(+1              ^i-i              (;t-i              C4_      .        c^ 

_r  c  S 

-0        ^  0           ^  0           ^OoJ^O 

0  'T3  ir 

^'T3!»0'T3     .'^na.-'^'Ts'^'^ns 

6th  peri 
or  perio 
Quadril 

5th  peri< 
or  perio 
Trillion 
4th  peri 
or  perio 
Billions. 
3d  peric 
or  perio 
Millions 
2d  peric 
or  perio 
Thousai 
1st  peri( 
or  perio 
Units. 

To  facilitate  the  reading  of  large  numbers,  it  is  frequently 
practised  to  point  them  off  into  periods  of  fAreey^^wres  each, 
as  in  the  2d  example.  The  names  and  the  order  of  the  pe- 
riods being  known,  this  division  enables  us  to  read  num- 
bers consisting  of  many  figures  as  easily  as  we  can  read 
three  figures  only:  Thus,  the  above  examples  are  read  3 
(three)  Cluadrillions,  174  (one  hundred  seVenty-four)  Tril- 
lions, 592  (five  hundred  »ninety-two)  Billions,  837  (eight 
hundred  thirty-seven)  Millions,  463  (four  hundred  sixty- 
three)  Thousands,  512  (five  hundred  and  twelve.) 

After  the  same  manner  are  read  the  numbers  contained  in 
the  following      

*This  is  according  to  the  French  method  of  counting.  The  English, 
after  hundreds  of  millions,  instead  of  proceeding  to  billions,  reckon 
thousands,  tens  and  hundreds  of  thousands  of  millions,  appropriating 
six  places,  instead  of  three,  to  millions,  billions,  &c. 
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Those  words  at  the  head  of  the 
table  are  applicable  to  any  sum  or 
number,  and  must  be  committed 
perfectly  to  memory,  so  as  to  be 
readily  applied  on  any  occasion. 


Of  these  characters,  1,  2, 3, 4, 5, 
6,  7,  S,  9,  0,  the  nine  first  are  some- 
times called  significant  figures,  or 
diorits,  in  distinction  from  the  last. 
which,  of  itself,  is  of  no  value,  yet, 
placed  at  the  right  hand  of  another 
figure,  it  increa-ses  the  value  of 
that  figure  in  the  same  ten  fold  pro- 
portion as  if  it  had  been  followed  by 
any  one  of  the  significant  figures. 


.2 
o  ;q 


TO 

«s      . 
o  '^     ' 

r,     TO 

-2   c   c   o 


■^      TO      » 

Sac 

.    .  7 


.  7 

8  6 

9  0  0 

5  0  8  6 

10  3  0  2 

8  0  6  10  5 


.  8  6 

4  3  2 

0  5  4 

2  0  a 

3  7  1 
0  0  0 
0  7  0 

4  0  9 


Note.  Should  the  pupil  find  any  difliculty  in  reading  the 
following  numbers,  let  him  first  transcribe  them,  and  point, 
them  off  into  periods. 

5769  52831209  286297314013 

34120  175264013  5203845761204 

701602  3456720834  13478120673019 

6539285  25037026531  341246801734526 

The  expressing  of  numbers,  (as  now  shown,)  by  figures, 

is  called  Notation.     The  reading  of  any  number  set  down 

in  figures,  is  called  Numeration. 

After  being  able  to  read  correctly  all  the  numbers  in  the 
foregoing  table,  the  pupil  may  proceed  to  express  the  fol- 
lowing numbers  by  figures : 

1.  Seventy-si'x. 

2.  Eight  hundred  and  seven. 

3.  Twelve  hundred,  (that  is,  one  thousand  and  two  hun- 
dred.) 

4.  Eighteen  hundred. 

B 
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5.  Twenty-seven  hundred  and  nineteen. 
0.  Forty-nine  hundred  and  sixty. 

7.  Ninety-two  thousand  and  forty-five. 

8.  One  hundred  thousand. 

9.  Two  millions,  eighty  thousands,  and  seven  hundreds. 

10.  One  hundred  millions,  one  hundred  thousand,  ono 
hundred  and  one. 

11.  Fifty-two  millions,  six  thousand,  and  twenty. 

12.  Six  billions,  seven  millions,  eight  thousand,  and  nine 
hundred. 

13.  Ninety-four  billions,  eighteen  thousand,  one  hundred 
and  seventeen. 

14.  One  hundred  thirty-two  billions,  two  hundred  mill- 
ions, and  nine. 

15.  Five  trillions,  sixty  billions,  twelve  millions,  and  ten 
thousand. 

16.  Seven  hundred  trillions,  eighty-six  billions,  and  seven 
millions. 


Addition  ot  l§iiniple  j¥iiiiit)er$. 

51  4.  1.  James  had  five  peaches,  his  mother  gave  him 
3  peaches  more ;  how  many  peaches  had  he  then  1 

2.  John  bought  \)ne  book  for  9  pence,  and  another  for  6 
pence  ;  how  many  pence  did  he  give  for  both  ? 

3.  Peter  bought  a  wagon  for  lO  shillings,  and  sold  it  so 
as  to  gain  4  shillings ;  how  many  shillings  did  he  get  for  it  ? 

4.  Frank  gave  15  walnuts  to  one  boy,  8  to  another,  and 
had  7  left ;  how  many  walnuts  had  he  at  first  ? 

5.  A  man  bought  a  carriage  for  54  pounds ;  he  expended 
8  pounds  in  repairs,  and  then  sold  it  so  as  to  gain  5  pounds ; 
how  many  pounds  did  he  get  for  the  carriage  ? 

6.  A  man  bouglit  3  yoke  of  oxen ;  for  the  first  he  gave 
Uj  pounds,  for  the  second  he  gave  18  pounds,  and  for  the 
tliird  he  gave  20  pounds ;  how  many  pounds  did  he  give  for 
the  three? 

7.  Siiriuel  bought  an  orange  for  four  pence,  and  some 
walnuts  for  three  pence :  then  he  bought  a  knife  for  1  shil- 
liiio-,  piid  a  book  for  4  shilling ;  how  many  shillings  did  he 
spend,  and  how  many  pence  ? 


^  4. 
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8.  A  man  had  3  calves  worth  10  shillings  each,  4  calve« 
worth  15  shillings  each,  and  7  calves  worth  2  pounds  each; 
how  may  calves  had  he  1 

9.  A  man  sold  a  cow  for  4  pounds,  some  corn  for  5  pounds, 
wheat  for  7  pounds,  and  butter  for  2  pounds ;  how  many 
pounds  must  he  receive  1 

The  putting  together  two  or  more  numbers,  (as  in  the 
foregoing  examples,)  so  as  to  make  one  whole  number,  is 
called  Addition^  and  the  whole  number  is  called  the  sum,  or 
amount. 

10.  One  man  owes  me  5  pounds,  another  6  pounds,  anoth- 
er 14  pounds,  and  another  3  pounds ;  what  is  the  amount 
due  to  me  ? 

11.  What  is  the  amount  of  3,  7,  2,  4,  8,  and 9  pounds? 

12.  In  a  certain  school  9  study  grammar,  15  study  arith- 
metic, 20  attend  to  writing,  and  12  study  geography ;  what 
is  the  whole  number. of  scholars? 

Sicyvs.  A  cross,  +,  one  line  horizontal  and  the  other  per- 
pendicular, is  the  sign  of  addition.  It  shows  that  numbers, 
with  this  sign  between  them,  are  to  be  added  together.  It 
is  sometimes  read^Zw5;  which  is  a  Latin  word,  signifying 
more. 

Twoparallell,  horizontal  lines,  =,  are  the  sign  of  equality. 
It  signifies  that  the  number  before  it  is  equal  to  the  number 
after  iX.  Thus,  5-f-3=8  is  read  5  and  3  are  8;  or,  5  plus 
(that  is,  more)  3  is  equal  to  8. 

In  this  manner  let  the  pupil  be  instructed  to  commit  the 
following 

ADDITION  TABLE. 


2+0= 

2 

3+0: 

2+1= 

3 

3+1= 

2+2= 

4 

3+2- 

2+3= 

5 

3+3: 

3+4= 

6 

3+4 

2+5= 

7 

3+5: 

2+6= 

8 

3+0 

2+7= 

9 

3+7: 

2+8= 

10 

3+8- 

2+9= 

11 

3+9 

3 
4 
5 

6 

7 

8 

9 

10 

11 

12 


4+0=  4 
4+1=    5 

4+2=  6 
4+3=  7 
4+4=  8 
4+5=  9 
4+6=10 
4+7=  11 
4+8=  12 
4+9=  13 


5+0=  5 
5+1=  6 
5+2=  7 
5+3=  8 
5+4=  9 
5+5=  10 
5+6=  11 
5+7=  12 
5+8=  13 
5+9=  14 


US. 


ADDITION    OF    SIMPLE    NUMBERS. 


16 


6+0=    6 

7+0=    7 

8+0=    8 

9+0=    9 

6+1=    7 

7+1=    8 

8+1=    9 

9+1=  10 

6+2—    8 

7+2—    9 

8+2=  10 

9+2=  11 

6+^fe    9 

7+3=  10 

8+3=  11 

9+3=  12 

6+4=  10 

7+4=11 

8+4=  12 

9+4=  13 

6+5=  11 

7+5=  12 

8+5=  13 

9+5=  14 

6+6=  12 

7+6=  13 

8+0=  14 

9+6=  15 

6+7=  13 

7+7=  14 

8+7=  15 

9+7=  16 

6+8=  14 

7+8=  15 

8+8=  16 

9+8=  17 

6+9=  15 

7+9=  16 

8+9=  17 

9+9=  18 

5+9= 

=  how  many  ? 

8+7=:  how  many  ? 

4+3+2=  how  many  ? 

6+4+5=  how  many  1 

2+0+4+6=  how  many  ? 

7+8+0+8=  how  many? 

9+3+3+4=  how  many  ? 

8+2+8+3+5=  how  many? 

5+7+6+1+8=  how  many? 

3+9+7+0+5+6=  how  many? 

4+1+0+4+4+5=  how  many? 

2+5+2+3+7+3=  how  many 

} 

51  5.  When  the  numbers  to  be  added  are  small^  the  ad- 
dition is  readily  performed  in  the  mm  J;  but  it  will  frequent- 
ly be  more  convenient,  and  even  necessary,  to  write  the 
numbers  down  before  adding  them. 

13.  Harry  had  43  books  in  his  little  library,  his  father 
gave  him  25  volumes  more;  how  many  volumes  had  he 
then? 

One  of  these  numbers  contains  4  tens  and  3  units.  The 
other  number  contains  2  tens  and  5  units.  To  unite  these 
two  numbers  together  into  one,  write  them  down  one  under 
the  other,  placing  the  units  of  one  number  directly  under 
units  of  the  other,  and  the  tens  of  one  number  directly  un- 
der tens  of  the  other,  thus : 

43  volumes.         Having  written  the  numbers  in  this 
25  volumes,     manner,  draw  a  line  underneath. 
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43  volumes,         We  then  bosfin  at  the  right  hand,  and 

25  volumes,  add  the  5  units  of  the  lower  number  to 

—  the  3  units  of  the  upper  number,  making 
8  8  units,  which  we  set  down    in   unit's 

place. 

We  then  proceed  to  the  next  column, 
43  volumes,  and  add  the  'Z  tens  of  the  lower  number 
^o  volumes,     to  the  4  tens  of  the  upper  number,  mak- 

—  ing  (5  tens,  or  CO,  which  we  set  down  in 
'  .'>.  68  volunies.     ten's  place,  and  the  work  is  done. 

!  t  now  appears  that  Harry's  whole  number  of  volumes  is 
tj  tens  and  8  units,  or  68  volumes ;  that  is,  43-f-25r=68. 

14.  A  gentleman  bought  a  carriage  for  214  pounds,  a 
horse  for  30  pounds,  and  a  saddle  for  4  pounds ;  what  was 
the  whole  amount? 

Write  the  numbers  as  before  directed,  with  units  under 
units,  tens  under  tens.  &c. 

OPERATION. 

Carriage,  214  pounds.  Add  as  before.  The  units  will 
Horse,  ^0  j^ounds,  be  8,  the  tens  4,  and  the  hundreds 
^Saddle,  4  jwunds,     2,  that  is,  214+30+4=248. 


Answer,     248  pounds. 

After  the  same  manner  are  performed  the  following  ex- 
amples : 

15.  A  man  had  15  sheep  in  one  pasture,  20  in  another 
pasture,  and  143  in  another;  how  many  sheep  had  he  in 
the  three  pastures  ?     15+20+143=  how  many  ? 

16.  A  man  has  three  farms,  one  containing  500  acres, 
another  213  acres,  and  another  76  acres ;  how  many  acres 
in  the  three  farms  ?     590+213+76=  how  many  'I 

17.  Bought  a  farm  for  625  pounds,  and  afterward  sold  it 
so  as  to  gain  150  pounds;  what  did  1  sell  the  farm  for? 
625+150=how  many  ? 

Hitherto  the  amount  of  any  one  column,  when  added  up, 
has  not  exceeded  9 ;  consequently  has  been  expressed  by  a 
single  figure.  But  it  will  frequently  happen  that  the  amount 
of  a  single  cofumn  will  exceed  9,  requiring  two  or  more  fig- 
ures to  express  it. 

18.  There  are  three  bags  of  money.     The  first  contains 

B  2 
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876  pounds,  the  second  653  pounds,  the  third   524  pounds ; 
what  is  the  amount  contained  in  all  the  hags  ? 

OPERATION.  Writinsr  down  tlie  numbers  as  al- 

I'^rst  bag,         876  ready  directed,  we  begin  with  the 

Second  bag,        653  right  hand,  or  unit  column,  and  find 

Third  bag,        524  the  amount  to  ])e  13,  that  is,  3  units 

and  1  ten.      Setting  down  the  3 

Amount.  2053  units,  or  right  hand  figure,  in  unit's 

place,  directly  under  the  column, 
we  reserve  the  1  ten,  or  left  hand  figure,  to  be  added  with 
the  other  tens,  in  the  next  column,  saying,  1,  which  we  re- 
served, to  2  makes  3,  and  5  are  8,  and  7  are  15,  which  is  5 
units  of  its  own  order,  and  1  unit  of  the  next  higher  order, 
that  is,  5  tens  and  1  hundred.  Setting  down  the  5  tens,  or 
right  hand  figure,  directly  under  the  column  of  tens,  we  re- 
serve the  left  hand  figure,  or  1  hundred,  to  be  added  in  the 
column  of  hundreds,  saying  1  to  5  is  6,  and  6  are  12,  and ' 
8  are  20,  which,  being  the  last  column,  we  set  down  the' 
whole  number,  writing  the  0,  or  right  hand  figure,  directly 
under  the  column,  and  carrying  forward  the  2,  or  left  hand 
figure,  to  the  next  place,  or  place  of  thousands.  Where- 
Ibre  we  find  the  whole  amount  of  money  contained  in  the 
three  bags  to  be  2053  pounds — the  answer. 

Proof.  We  may  reverse  the  order,  and  beginning  at  the 
top,  add  the  figures  downward.  If  the  two  results  are  alike, 
the  work  is  supposed  to  be  right. 

From  the  examples  and  illustrations  now  given,  we  de- 
rive the  following  RULE. 

I.  Write  the  numbers  to  be  added,  one  under  another, 
placing  units  under  units,  tens  under  tens,  &.c.  and  draw  a 
hue  underneath. 

II.  Begin  at  the  right  hand  or  unit  column,  and  add  to- 
gether all  the  figures  contained  in  that  column ;  if  the 
amount  does  not  exceed  9,  write  it  under  the  column ;  but 
if  the  amount  exceed  9,  so  that  it  shall  require  two  or  more 
figures  to  express  it,  write  down  the  unit  figure  only  under 
the  column  ;  the  figure  or  figures  to  the  left  hand  of  units, 
being  tejis,  are  so  many  units  of  the  next  higher  order, 
which,  being  reserved,  must  be  carried  forward,  and  added 
to  the  first  figure  in  the  next  column. 

III.  Add  each  succeeding  column  in  the  same  manner, 
and  set  down  the  whole  amount  at  the  last  column. 
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EXAMPLES    FOR    PRACTICE. 

19.  A  man  bought  four  loads  of  hay ;  one  load  weighed 
1817  pounds,  another  weighed  1950  pounds,  another  2156 
pounds,  and  another  2210  pounds  ;  what  was  the  amount  of 
hay  purchased  ? 

20.  A  person  owes  A  100  pounds,  B  522  pounds,  C  785 
pounds,  D  92  pounds;  what  is  the  amount  of  his  debts? 

21.  A  farmer  raised  in  one  year  1200  bushels  of  wheat, 
850  bushels  of  Indifin  corn,  1000  bushels  of  oats,  1086  bush- 
els of  barley,  and  74  bushels  of  peas;  what  was  the  whole 
amount  ?     "  Ans.  4210. 

22.  St.  Paul's  Cathedral,  in  London,  cost  800,000  pounds 
sterling;  the  Roval  Exchange  80,000  pounds;  the  Man- 
sion-House  40,06^ounds ;  Black  Friars  Bridge  152,840 
pounds;  Westminster  Bridge  389,000  pounds,  and  the 
Monument  13,000  pounds ;  what  is  the  amount  of  these 
sums?  ^ws.  1,474,840  pounds. 

23.  If  at  the  cens\is  in  1831,  the  population  of  the  fol- 
lowing counties  was  as  follows  : — Lower  Canada  :  Gaspe, 
4,171,  Dorchester,  11,946;  Nicolet,  12,504;  Sherbrooke, 
6,814;  Stanstead,  8,272:  Upper  Canada  :  Gore,  23,552  ; 
Home,  32,871;  Niagara,  21,974;  London,  26180;  Otta- 
wa, 4,456;  what  was  the  whole  number  of  inhabitants  in 
these  counties  at  that  time  ?  Ans.  152,740. 

24.  From  the  creation  to  the  departure  of  the  Israelites 
from  Egypt  was  2513  years ;  to  the  siege  of  Troy,  307  years 
more ;  to  the  building  of  Solomon's  Temple,  180  years ;  to 
the  building  of  Rome,  251  years ;  to  the  expulsion  of  the 
kings  from  Rome,  244  years;  to  the  destruction  of  Car- 
thage, 363  years;  to  the  death  of  Julius  Cesar,  102  years; 
to  the  Christian  era  44  years ;  required  the  time  from  the 
creation  to  the  Christian  era.  Ans.  4004  years. 

25.  .  26. 

28637054  2  1061  4365830214634 

310742  9  315638  175  2  349713620 

625  30  3479  2  608  1275306217 

24713  5  56  5  2174630128 

867  3  870  3  263472013 
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27.  28 

1  2  9  5  C  2  8  9  3  3  1  2  2  2  8  9  0  5  4  3  6  10  8  3  2 

4  16  4  3  9  3  0  3  4  0  8  1  3  4  6  2  10  8  5  6  13  2  5 

745900124  5  786  57832145  679  32 

12  3  5  6  8  9  3  4  2  1  5  5  8  0  4  3  2  14  5  6  7  9  3  1 

9  7  3  2  15  4  6  7  10  9  8  13  4  6  7  9  3  2  4  5  7  8  2 


29.  What  is  the  amount  of  5674,3335,  and 936  pounds  ? 

30.  A  man  has  three  orchards;  in  the  first  there  are  140 
trees  that  bear  apples,  and  64  trees  tliat  bear  peaches ;  in 
the  second,  234  trees  bear  apples,  and  73  bear  cherries;  in 
the  third,  47  trees  bear  plums,  36  bear<1)Gars,  and  25  bear 
fcherries ;  how  many  trees  in  all  the  orchards  ? 


SUPPLEMENT 

TO  NUMERATION  AND  ADDITION. 

QUESTIONS. 

1.  What  i?  a  single  or  indidividual  thing  called?  2.  What  is  nota- 
tion 1  3.  WhM  are  the  methods  of  iiotatioti  now  in  use  ?  4.  How  ma- 
ny are  the  Arabic  characters  or  lijures  ?  5.  What  is  numeration  1  G. 
VVhat  is  a  iundamental  law  in  notation  "?  7.  What  is  addition  ?  8. 
What  is  the  rule  for  addition  1  9.  What  is  the  result,  or  number  sought, 

called  ?    10.  VVhat  is  the  sign  of  addition  ?  11.  of  equality  ?  12. 

How  is  addition  proved  ? 

EXERCISES. 

1.  Washington  was  born  in  the  year  of  our  Lord  l/3'2 ; 
he  was  67  years  old  when  he  died ;  in  what  year  of  our  Lord 
did  he  die  ? 

2.  The  invasion  of  Greece  by  Xerxes,  took  place  481  years 
before  Christ ;  how  long  ago  is  that  this  current  year  1849? 

3.  There  are  two  numbers,  the  less  number  is  8671,  the 
dilTerence  between  the  numl)ers  is  597;  what  is  tlie  greater 
number? 

4.  A  man  borrowed  a  sum  of  money,  and  paid  in  part 
684  pounds ;  the  sum  left  unpaid  was  876  pounds,  what  was 
the  sum  borrowed  ? 
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5.  There  are  four  numbers,  the  first  317,  the  second  81 2, 
the  third  1350,  and  the  fourth  as  much  as  the  other  three ; 
what  is  the  sum  of  them  all  ? 

6.  A  gentleman  left  his  daughter  16  thousand,  16  hun- 
dred and  16  pounds ;  he  left  his  son  1800  more  than  his 
daughter ;  what  was  his  son's  portion,  and  what  was  the 
amount  of  the  whole  estate?    .^^      (  Son's portion,19,416. 

Jins,    ^  ^j^^j^  estate,37,032. 

7.  A  man,  at  his  death,  left  his  estate  to  his  four  chil- 
dren, who,  after  paying  debts  to  the  amount  of  1476  pounds, 
received  4768  pounds  each ;  how  much  was  the  whole  es- 
tate? Ans.  ^054S. 

8.  A  man  bought  four  hogs,  each  weighing  375  pounds ; 
how  much  did  they  all  weigh?  Ans.  1500. 

9.  The  fore  quarters  of  an  ox  weigh  one  hundred  and 
eight  pounds  each,  the  hind  quarters  weigh  one  hundred 
and  twenty-four  pounds  each,  the  hide  seventy-six  pounds, 
and  the  taJlow  sixty  pounds ;  what  is  the  whole  weight  of 
the  ox?  Ans.  600. 

10.  A  man,  being  asked  his  age,  said  he  was  thirty-four 
years  old  when  his  eldest  son  was  born,  who  was  then  fif- 
teen years  of  age ;  what  was  the  age  of  the  father  ? 

11.  A  man  sold  two  cows  for  five  pounds  each,  twenty- 
bushels  of  corn  for  three  pounds,  and  one  hundred  pounds 
of  tallow  for  two  pounds ;  what  was  his  due  ? 


Subtraction  of  Simple  IViaiifoers* 

^6.  1.  Charles,  havij|g  11  pence,  bought  a  book,  for 
which  he  gave  5  pence ;  how  many  pence  had  he  left  ? 

2.  John  had  12  apples ;  he  gave  5  of  them  to  his  brother ; 
how  many  had  he  left? 

3.  Peter  played  at  marbles;  he  had  23  when  he  began, 
but  when  he  had  dgne  he  had  only  12;  how  many  did  be 
lose? 
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4.  A  man  bought  an  article  Ur  17  shillings  and  sold  it 
again  for  22  shillings;  how  many  shillings  did  he  gain? 

5.  Charles  is  9  years  old,  and  Andre  wis  13;  what  is  the 
difference  in  their  ages? J 

6.  A  man  borrowed  50  pounds,  and  paid  all  but  IS;  how 
many  pounds  did  he  pay?  that  is,  take  18  from  50,  and 
how  many  would  there  be  left? 

7.  Jolin  bought  several  articles  for  19  shillings;  he  gave 
for  4  books  6  shillings;  what  did  the  other  articles  cost 
him? 

8.  Peter  bought  a  trunk  for  17  shillings,  and  sold  it  for 
22  shillings ;  how  many  shillings  did  he  gain  by  the  bar- 
gain ? 

•9.  Peter  sold  a  wagon  for  22  shillings,  which  was  5  shill- 
ings more  than  he  gave  for  it ;  how  many  shillings  did  he 
give  for  the  wagon  ? 

10.  A  boy,  being  asked  how  old  lie  was,  said  that  he  was 
25  years  younger  than  his  father,  whose  age  was  33  years; 
how  old  was  the  boy  ? 

The  taking  of  a  less  number  from  a  greater  (as  in  the 
foregoing  examples)  is  called  Suhtraction.  The  greater 
number  is  called  the  minuend,  the  less  number  the  subtra- 
hend, and  what  is  left  after  subtraction,  is  called  the  differ- 
enc-e  or  remainder. 

11.  If  the  minuend  be  8,  and  the  subtrahend  be  3,  what 
is  the  remainder? 

12.  If  the  subtrahend  be  4,  and  the  minuend  16,  what  is 
the  remgiinder? 

13.  Samuel  bought  a  book  for  11  pence;  he  paid  down 
4  pence ;  how  many  pence  more  must  he  pay  ? 

Sign.  A  short  horizontal  line,  — ,  is  the  sign  of  sub- 
traction. It  is  usually  read  minus,  which  is  a  Latin  word 
signifying  less.  It  shows  that  the  number  after  it  is  to  be 
taken  from  the  number  before  it.  Thus,  8 — 3==5,  is  read 
8  minus  or  less  3  is  equal  to  5 ;  or  3  from  8  leaves  5.  The 
latter  expression  is  to  be  used  by  the  pupil  in  committing 
the  following 


tI7. 
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SUBTRACTION  TABLE. 


2—2: 
3—2: 
4—2: 
5—2: 
6—2: 
7—2: 
8—2: 
9—2: 
10^2: 


3—3: 
4—3: 
5—3: 


6—6=0 
7— 6==1 

8—6=2 

9—6=3 

10—6—4 


7—7=0 

8—7=1 

9—7=2 

10—7=3 


8—8=0 
9—8=1 

10—8=2 
9—9=0 

10—9=1 


7 — 3=  how  many  ? 

8 — o=  how  many  ? 

9 — 4:=  how  many  ? 
12 — 3=  how  many  ? 
13 — 4=  how  many  ? 


18 —  7=  how  many  1 
28 —  7=  how  many  ? 
22—13=  how  many? 
33 —  5=  how  many  ? 
41 — 15==:  how  many? 


U  7.  When  the  numbers  are  small,  as  in  the  foregoing 
examples,  the  taking  of  a  less  number  from  a  greater,  is 
readily  done  in  the  mind ;  but  when  the  numbers  are  large^ 
the  operation  is  most  easily  performed  part  at  a  time,  and 
therefore  it  is  necessary  to  write  the  numbers  down  before 
performing  the  operation. 

14.  A  farmer  having  a  flock  of  237  sheep,  lost  114  of 
them  by  disease ;  how  many  had  he  left  ? 

Here  we  have  4  units  to  be  taken  from  7  units,  1  ten  to 
be  taken  from  3  tens,  and  1  hundred  to  be  taken  from  2 
hundreds.  It  will  therefore  be  most  convenient  to  write  the 
less  number  under  the  greater,  observing,  as  in  addition,  to 
place  units  under  units,  tens  under  tens,  &c.,  thus: 

We  now  begin  with  the 


OPERATION. 

From  237,  tlie  minuend, 
Take  114,  the  subtrahend, 

123 


units,  saying,  4(units)  from 
7  (units,)  and  there  remada 
3  (units,)  which  we  set 
down  directly  under  the 
column  in  unit's  place. — 
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Then,  proceeding  to  the  next  column  we  say  1  ten  from  3 
(tens,)  and  there  remain  2  (tens,)  which  we  set  down  in 
ten's  place.  Proceeding  to  the  next  column,  we  say,  1 
(hundred)  from  2  (hundreds,)  and  there  remains  1,  (hun- 
dred,) which  we  set  down  in  hundred' si^lnce,  and  the  work 
I  is  done.  It  now  appears,  that  the  number  of  sheep  left  was 
123 :  that  is,  237—114^=123. 

After  the  same  manner  are  performed  the  following  ex- 
amples : 

15.  There  are  two  farms ;  one  is  valued  at  973  pounds,  and 
the  other  at  421  pounds;  what  is  the  difference  in  the  value 
of  the  tv/o  farms  ? 

16.  A  man's  property  is  worth  2170  pounds,  but  he  has 
debts  to  the  amount  of  1110  pounds;  what  will  remain  after 
paying  his  debts  ? 

^17.  James  having  15  shillings  bought  a  book  for  which 
hfe  gave  7  shillings  ;  how  many  shillings  had  he  left  ? 

OPERATION. 

15  shillings.  A  difficulty  presents  itself  here;  for  we 

7  shillings.  cannot  take  7  from  5;  but  we  can  take  7 

—  from  15,  and  there  will  remain  8. 

8  shillings  left. 

18  A  man  bought  several  articles  for  85  pounds,  and  oth- 
er articles  for  27  pounds ;  what  did  the  former  cost  him  more 
than  the  latter? 

OPERATION.  The  same  difficulty  meets  us  here  as  in 

First  articles,  85  the  last  example;  we  cannot  take  7  from 
Other  articles,  27  5 ;  but  in  the  last  example  the  larger  num- 
—  ber  consisted  of  1  ten  and  5  units,  which 
Difference,  58  together  make  15 ;  we  therefore  took  7 
from  15.  Here  we  have  8  tens  and  5  units.  We  can  now, 
in  the  mind,  suppose  1  ten  taken  from  the  8  tens,  which 
would  leave  7  tens,  and  this  1  ten  we  can  suppose  joined  to 
the  5  units,  making  15.  We  can  now  take  7  from  15,  as 
before,  and  there  will  remain  8,  which  we  set  down.  T4ie 
taking  of  1  ten  out  of  8  tens,  and  joining  it  with  the  5  units, 
is  called  horroicing  ten.  Proceeding  to  the  next  higher  or- 
der, or  tfens,  we  must  consider  the  upper  figure  8,  from  which 
we  borrowed,  1  less,  calling  it  seven ;  tlien,  taking  2  (tens^ 
from  7  (tens)  there  will  remain  five  (tens,)  which  we  set 
down,  making  the  difference  58.     Or,  instead  of  making  the 
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ing  the  upper  figure,  1  less,  calling  it  7,  we  mAy  make  the 
lower  figure  I  more,  calling  it  3,  and  the  result  will  be  the 
same ;  for  3  from  8  leaves  5,  the  same  as  2  from  7. 

19.  A  man  borrowed  713  pounds,  and  paid  471  pounds; 
how  many  pounds  did  he  then  owe?  713  —  471=  how 
many?  Ans.  242 pounds. 

20.  1612 — 465=:howmany?  Ans.  1147. 

21.  43751— 6782=how many?  Ans,  36969. 
^  8.  The  pupil  will  readily  perceive,  that  subtraction  is 

the  reverse  of  addition. 

22.  A  man  bought  40  sheep,  and  sold  18  of  them ;  how 
many  had  he  left  1  40 — 18=how  many  ?        Ans.  22  sheep. 

23.  A  man  sold  18  sheep,  and  had  22  left;  how  many 
bad  he  at  first  ?  18  +22  ==:how  many  ? 

24.  A  man  bought  some  articles  for  75  pounds,  and  oth- 
ers for  16  pounds ;  what  was  the  difference  of  costs  ? 

75 — 16=how  many  1  Reversed,  59-|-16=how  many  ? 

25.  114— 103  =  how  many?  Reversed,  11+.103=  how 
many? 

27.  143— 76  =  how  many?  Reversed,  67+76=  how 
many? 

Hence,  subtraction  may  be  proved  by  addition,  as  in  th« 
Ibregoing  examples,  and  addition  by  subtraction. 

To  prove  subtraction,  we  may  add  the  remainder  to  the 
subtrahend,  and,  if  the  work  is  correct,  the  amount  will  be 
equal  to  the  minuend. 

To  prove  addition^  we  may  subtract,  successively,  from 
the  amount,  the  several  numbers  which  were  added  to  pro- 
duce it,  and  if  the  work  is  right,  there  will  be  no  remainder. 
Thus  7+8+6  =  21;  proo/,  21—6  =  15,  and  15—8=7, 
and  7—7=0. 

From  the  remarks  and  illustrations  now  given,  we  deduee 
flie  following 

RULE. 

I.  Write  down  the  numbers,  the  less  under  the  greater, 
placing  units  under  units,  tens  under  tens,  &c.,  and  draw  a 
line  under  them. 

II.  Beginning  with  units,  take  successively  each  figure  in 
ihe  lower  number  from  the  figure  over  it,  and  write  the  re- 
mainder directly  below. 

III.  When  the  figure  in  the  low^  number  exceeds  the  fig>- 
are  over  it,  suppose  10  to  be  added  to  the  upper  figure;  bat 

C 
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in  this  case  wc  must  add  1  to  the  loirrr  iignrc  in  the  next 
cjjlumn  hcf^^  jiubtracting.     ThisJjsAjalled  borrowing  10. . 

EXAMPLES    roll    PRACTICE. 

27.  If  a  farm  and  the  buildings  on  it,  be  vabied  at  3000 
pounds,  and  the  buildings  alone  be  valved  at  1500  pounds, 
what  is  the  value  of  the  land  ? 

'28.  The  population  of  Lower  Canada,  at  the  last  census, 
was  690782,  at  the  census  previous  the  census  was  511917  ; 
what  was  the  difference  in  the  two  enumerations? 

29.  What  is  the  difference  between  7,748,203  and 
928,671? 

30.  How  much  must  you  add  to  353,642  to  make 
1,487,945?  ^ 

31.  A  man  bought  an  estate  for  3798  pounds,  and  sold  it 
for  4137  pounsd  ;  did  he  gain  or  lose  by  it?  arid  how  much  ? 

32.  From  354,931,347,543  take  27,412,507,543. 

33.  From  824,204,213,909  take  031,245,653,356. 

34  .  From  127,245,775,075,635  take  978,567,070.256, 
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QUESTIONS. 

1.  What  Is  subtraction?  1.  What  is  the  greaternumber  call- 
ed ?  3.  the  less  number?  4.  What  is  the  restdt  or  answer 

called?  0.  What  is  the  sign  of  subtraction?  6.  What  is  th« 
rule?  7.  What  is  understood  by  borrowing  tent  8.  Of  what  is 
subtraction  the  reverse  ?  9.  How  is  subtraction  proved  ?  10. 
How  is  addition  proved  by  subtraction  ? 

«  rXERCISES. 

1.  How  long  from  the  discovery  of' America  by  Colum- 
bus, in  1492,  to  the  period  of  the  cession  by  France  of  all 
her  possessions  in  North  America  to  Great  Britain  in  1763? 

2.  Supposing  a  man  to  have  been  born  in  the  year  1773, 
\:^w  old  was  he  in  1848? 

3.  Supposing  a  man  to  have  been  105  years  old  in  the 
reur  io4t^,  in  v/hat  year  was  he  born? 

4.  There  are  tw'o  numbers,  whose  difference  is  8  6-1 ;  tko 
rraater  number  is  15687;  I  demand  the  less? 
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5.  What  number  is  that  which  taken  from  3794,  leaves 
865? 

6.  What  number  is  that  to  which  if  you  add  789,  it  will 
become  6350  ? 

7.  In  a  certain  city,  there  were  123707  inhabitants ;  in 
another  43,940 ;  how  many  more  inhabitants  were  there  in 
one  than  in  the  other  ? 

8.  A  man  possessing  an  estate  of  twelve  thousand  pounds, 
fifave  two  thousand  five  hundred  pounds  to  each  of  his  two 
daughters,  and  the  remainder  to  his  son;  what  was  his  son's 
share  ? 

0.  From  seventeen  million  take  fifty-six  thousand,  and 
what  will  remain  ? 

10.  What  number,  together  with  these  three,  viz.  1301, 
2561,  and  3120,  will  make  ten  thousand? 

11.  A  man  bought  a  horse  for  35  pounds,  and  a  chaise 
for  47  pounds ;  how  much  more  did  he  give  for  the  chaise 
than  for  the  horse  ? 

12.  A  man  borrows  7  ten  dollar  bills,  and  three  one  dol- 
r  bills,  and  pays  at  one  time  4  ten  dollar  bills  and  5  one 

nollar  bills ;  how  many  ten  dollar  bills  and  one  dollar  bills 
nmst  he  afterwards  pay  to  cancel  the  debt? 

Ans.  2  ten  doll,  bills  and  8  one  doi 

1 3.  The  greater  of  two  numbers  is  24,  and  the  less  is  16 ; 
!iat  is  the  difference? 

14..  The  greater  of  two  numbers  is  24,  and  their  differ- 
ice  8 ;  what  is  the  less  number  ? 

15.  The  sum  of  two  numbers  is  40,  the  less  is  16;  what 
IS  the  greater  ? 

16.  A  tree  68  feet  high,  was  broken  off  by  the  wind ;   the 
'P  part  which   fell  was  49  feet  long ;    how  high  was  the 

oLump  which  was  left  ? 

17.  Elizabeth  became  Queen  of  England  in  1558 ;  how 
many  years  since  ? 

18.  A  man  carried  his  produce  to  market;  he  sold  his 
pork  for  14  pounds,  his  cheese  for  11  pounds,  and  his  but- 
ter for  9  pounds;  he  received,  in  pay,  salt  to  the  value  of 
'    pounds,  3  pounds  worth  of  sugar,  two  pounds  worth  of 

lol asses,  and  the  rest  in  money;  how  much  money  did  he 
receive?  Ans.  23  pounds. 

19.  A  boy  bought  several  sleds  for  13  shillings,  and  gave 
6  shillings  to  have  them  repaired ;  he  sold  them  for  18  shili- 
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ings ;  did  he  gain  or  lose  by  the  bargain  ?  and  how  much  t 

20.  One  man  travels  07  miles  in  a  day,  another  man  fol- 
lows at  the  *rate  of  42  miles  in  a  day ;  if  they  both  start 
from  the  same  place  at  the  same  time,  how  far  will  they  be 

apart  at  the  close  of  the  first  day? of  the  second? 

of  the  third? of  the  fourth? 

21.  One  man  starts  from  Toronto  Monday  morning,  and 
travels  at  the  rate  of  40  miles  a  day ;  another  starts  from 
the  same  place  Tuesday  morning,  and  follows  at  the  rate  of 
70  miles  a  day ;  how  far  are  they  apart  Tuesday  night  ? 

Ans.  10  miles. 

22.  A  man  owing  379  pounds,  paid  at  one  time  47  pounds. 
At  another  time,  84  pounds,  at  another  time,  27  pounds,  and 
at  another  143  pounds ;  how  much  did  he  then  owe  ? 

Ans.  82  pounds. 

23.  A  man  has  property  to  the  amount  of  34764  pounds, 
but  there  are  demands  against  him  to  the  amount  of  14297 
pounds ;  how  many  pounds  will  be  left  after  the  payment  of 
his  debts  ? 

24.  Four  men  bought  a  lot  of  land  for  482  pounds ;  the 
first  man  paid  274  pound,  the  second  man  194  pounds  less 
than  the  first,  and  the  third  man  20  pounds  less  than  the 
second ;  how  much  did  the  second,  third,  and  the  fourth 
man  pay  ?  f   The  second  paid  80. 

Ans.   I    The  third  paid  60. 
(    The  fourth  paid  68. 

25.  A  man,  having  10,000  pounds,  gave  away  9  pounds; 
how  many  had  he  left?  Ans.  9991. 


Multiplication  of  Simple  Jl umbers. 

^9.  1.  If  one  orange  cost  2  pence,  how  many  pence 
must  I  give  for  2  oranges  ? how  many  pence  for  3  or- 
anges ? for  4  oranges  ? 

2.  One  bushel  of  apples  cost  3  shillings ;  how  many 
shillings  must  I  give  for  2  bushels  ? for  3  bushels  ? 

3.  One  gallon  contains  4  quarts;  how  many  quarts  in 
2  gallons  ? in  3  gallons  ? in  4  gallons  ? 

4.  Three  men  bought  a  horse ;  each  man  paid  6  poundt 
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for  his  share ;  how  many  pounds  did  the  horse  cost  them  ? 

5.  A  man  has  4  farms  worth  95  pounds  each ;  how  ma- 
ny pounds  are  they  all  worth? 

6.  In  one  pound  there  are  20  shillings ;  how  many  shil- 
lings in  5  pounds  ? 

7.  How  much  will  4  pair  of  shoes  cost  at  9  shillings  a 
pair  ? 

8.  How  much  will  3  pounds  of  tea  cost  at  5  shillings  a 
pound  ? 

9.  There  are  24  hours  in  1  day ;  how  many  hours  in  3 
days  ? in  3  days  ? in  4  days  ? iu  7  days  ? 

10.  Six  boys  met  a  beggar  and  gave  him  9  pence  each ; 
how  many  pence  did  the  beggar  receive  1 

When  questic  ns  occur,  (as  in  the  above  examples,)  wher© 
the  same  number  is  to  be  added  to  itself  several  times,  the 
operation  may  be ,  facilitated  by  a  rule,  called  Multipli- 
cation, in  which  the  number  to  be  repeated  is  called  the 
multiplicand,  and  the  number  which  shows  how  7nani/  times 
the  multiplicand  is  to  be  repeated  is  called  the  multiplier. 
The  multiplicand  and  multiplier,  when  spoken  of  collectively 
are  called  i\\Q  factors,  (producers,)  and  the  answer  is  called 
the  product. 

1 1 .  There  is  an  orchard  in  which  there  are  5  rows  of  trees 
and  27  trees   in  each  row;  how  many  trees  in  the  orchard? 

In  this  example,  it  is 
In  thejirst  row,  27  trees,  evident  that  the  whoi« 
"  second  ''  27  "  number  of  trees  will  he 
'*  third  "  27  **  equal  to  the  amount  of 
"  fourth  ''  27  "  /i?e27's  added  to^rether. 
"  ffth  "  27  "  In  adding,  we  find 
that  7  taken  five  times 


In  the  orchard  135  trees.  amounts  to  35.  We  write 
doi^n  the  five  units,  and  reserve  the  3  tens ;  the  amount  of 
2  taken  five  times  is  10,  and  the  3,  which  we  reserved, 
makes  13,  which,  written  to  the  left  of  units,  makes  th« 
whole  number  of  trees  135. 

If  we  have  learned  that  7  taken  5  times  amounts  to  35, 
and  that  2  taken  5  times  amounts  to  10,  it  is  plain  we  need 
write  the  number  27  but  once,  and  then,  setting  the  multi- 
plier under  it,  we  may  say,  5  times  7  are  35,  writing  down 

C  2 
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tlie  5,  and   reserving  the  'S  (tens)  as  in  addition.     Auam  .. 

times  2  (tens)  are 
Multiplicand,     27  trees  in  each  row.  10  (tens,)  and  JJ, 

Multiplier,    i       ^  ro?/75.  (tens,)   which  w*.- 

reserved,  make  liJ, 

Product,  135  <rce5,  A«5.  (tens,)  as  before. 

1J  10.  12.  There  are  on  a  board  ^rows  of  spots,  and  4 
spots  in^each  row;  how  many  spots  on  the  board? 

A  slight  inspection  of  the  figure  will 

*  *     *     *         show  that  the  number  of  spots  may  l)e 

*  ♦     *     %         found  either  by  taking  4  three  times,  (-i 

*  *     *     *         times  4  are  12,)  or  by  taking  '^  four  times, 

(4  times  3  are  12;)  for  we  may  say  there 
are  three  rows  of  4  spots  each,  or  4  rows  of  3  spdts  eacli ; 
therefore,  we  may  use  either  of  the  given  numbers  for  a 
multiplier,  as  best  suits  our  convenience.  We  generally 
write  thje  numbers  as  in  subtraction,  the  larger  number  up- 
permost, with  units  under  units,  tens  under  tens,  &lc.  Thus, 
Multiplicand,  4t  spots.  Note.  4  and  3  are  the /ac/f/ri.-. 

Multiplier,        3  rows,         which  produce  the  product  12 

Product,  12  Ans. 

Hence, — Multiplication  is  a  short  tcaij  of  performinq 
mani/  additions  ;  in  other  words — It  is  the  methxid  of  repta- 
ting  any  nainher  any  givennumher  of  times. 

Signs.  7\vo  short  lines  crossing  each  other  in  the  form 
of  the  letter  X,  are  the  sign  of  multiplication.  Thus,  3x4 
=12,  signifies  that  3  times  4  are  equal  to  12,  or  4  times  3 
are  12. 

Note.  Before  any  progress  can  be  made  in  this  rule,  the 
following  table  must  be  committed  perfectly  to  memory. 
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MULTICATION  TABLE. 


•^*  X   i 

•I  X  '^ 

'-'  X   3 

'-i  X   4 

-i  X 

'i  X 

•2  X 

r2  X 

*2  X 

2  XlO 
'2  Xll 

-  ^ 

;i  X  0 

3  X  1 
:^  X  2 
:J  X  3 
t3  X  4 
3  X  5 
3  X  6 
3X7 
3X8 
3X9 
3  XlO 
3  Xll 
^  X12 


=  0 
=  2 
=    4 


4  X   10=: 

11  = 


4  X 

?dX     0 


8 
10j5 

12  r 

14'^ 
16 

18 
20 
22 

241^ 


12 
15 

18 
21 
24 
27 
30 
33 
36 


4X0 
4  X  1 
4X2 
4X3 
4X4 
4X5 
4X6 
4X7 


8 
12 
16 
20 
24 
28 

4X8  =  32 
4  X   9  —  36 


_  o 

0|5 
3  5  X 
6  5  X 

»'6^ 
6  X 
OX 
6X 
6X 
6X 
6X 
6X 
6  X 
6  X 
6X 
6X 
6X 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 


40|7  X 
44  7  X 
48|7  X 
7  X 
7X 
7  X 


49 

56 
63 


0 

5 
10 
15 

20 
25 
30 
35 

40 
45 

50 

55J8  X 

ms 

68 
12P 


7: 

8: 

9: 

lOrr   70  10 

11 

12 


[=  7: 


8X 

0~ 

8  X 

1= 

8  X 

2=- 

8X 

3z=: 

8X 

4— 

8X 

5= 

8X 

6= 

8X 

7— 

0 

8 

16 

24 

32 


10 


841t0 
TO 
10 
10 


4:= 

5= 


8= 
9= 
X10= 

Xll=: 
X12=: 


=  9i 


0  = 
i== 

2= 

3  =  18l9  X 

4  =  24  9  X 

5  ==  30|9  X    2= 

6 

7 

8 

9 

10 
11 
12 


X 
X 
X 
X 
X 
X 
X 
=  80!ll  X  7= 


8: 

9 
10 

11=  88 
12 


40111 

48  11 
56  11 
64  11 

7211 


36j9 

4219 
48|9 
54J9 

60|9 

669 

-t 


,  7 
14 
21 

28 


0= 
1= 

2= 
3= 
4 
5 

6- 

7' 
8-- 
9- 

lOr 
11- 

12= 


10' 
10' 
35110' 
42  10' 


0= 
1== 

3= 


9 

18 
27 
36 
45 
54 
63 
72 
81 
90 
99 
108 

0^ 
10  12  "  11- 


20 
30 


12 


0= 
1= 
2—- 

a(= 

4= 
5= 
6= 

7' 

X  8= 
X  9= 

xio-= 

Xll  = 
"  12= 

"  1— 
"  2= 
"     3^ 

"  5  = 
-     6= 

*.•     7= 

"  8= 
'•     9=^ 

"     lOrrr. 
11 

12== 


4f) 
55 
60 
70 

80 
■90 
100 
110 

11 

22 
33 
44 
55 
66 
77 
88 
99 
110 
121 

-% 

12 
24 
36 
43 
60 


84 

96 

108 

120 

132 


S3  MULTIPLICATION    OP    SIMPLE    NUMBERS.  ^    10. 

9  X  2}i=:how  many  ?  4X3X2  -24. 

4  X;0'z:=hovv  many  ?  3X2X5:  -how  many  T 

8X9  =]\ow  many  ?  7X1X2  —how  many  ? 

8  X  7'znhow  many  ?  8  X  3  X  2  =how  many  ? 

i  X  5  =how  many  ?  3X2X4X5  —how  many  ? 

13.  What  will  84  barrels  of  flour  cost  at  2  pounds  a  bar- 
rel ?  Ans.  168  pounds. 

14.  A  merchant  bought  12  dozen  hats  at  the  rate  of  12 
pounds  per  dozen  ;  what  did  they  cost  ?    Ans.  144  pounds. 

How  many  inches  are  there  in  253  feet,  every  foot  being 
12  inches  ? 

OPERATION.       The  product  of  12,  with  each  of  the  signifi- 

253     cant  figures  or  digits,  having  been  committed 

12     to  memory  from  tlie   multiplication   table,  it 

is  just  as  easy  to  multiply  by  12  as  by  a  singW 

Ans.    3036     figure.     Thus,  12  times  3  are  36,  &i.c. 

16.  What  will  476  barrels  of  fish  cost  at  3  pounds  a  bai- 
rel  ?         •  Ans.  1428  pounds. 

17.  A  piece  of  very  valuable  land,  containing  33  acres, 
was  sold  for  246  pounds  an  acre ;  what  did  the  whole  come  to  ? 

As  12  is  the  largest  number,  the  product  of  which,  with 
the  nine  digits,  is  found  in  the  multiplication  table,  there- 
fore, when  the  multiplier  exceeds  12,  we  multiply  by  each 
figure  in  the  multiplier  separately.     Thus : 

OPEHATION. 

246  pounds,  the  price  of  one  acre. '         The  multipf*- 
33  number  of  acres.  er  consists  of  3 


tens  and  3  units. 
7iiS  pounds,  the  price  of  three  acres,   First,  multipl}*- 
738  pounds,thepriccof  thirty  acres,    ing    by    the   3 

units    gives   xm 


Ans.  8118  pounds,  the  price  of  33  acres.  738  pounds  ths 
price  of  3  acres.  We  then  multiply  by  the  3  tens,  writing 
the  first  figure  of  the  product  (8)  in  ten's  place,  that  is,  di- 
rectly under  the  figure  by  which  we  multiply.  It  now  ap- 
pears that  the  product  by  the  3  tens  consists  of  the  same  figures 
as  the  product  by  the  3  units  ;  but  there  is  this  difference — 
tlie  figures  in  the  product  by  the  3  tens  are  all  removed  one 
place  farther  to  the  left  hand,  by  which  their  value  is  in- 
creased tenfold,  which  is  as  it  should  be,  because  the  pri«© 
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of  30  acres  is  evidently  ten  times  as  much  as  the  price  of 
3  acres,  that  is,  703S0   pounds ;  and  it  is  plain  that  these 
two  products,  added  together,  give  the  price  of  33  acres. 
These  examples  will  be  sufficient  to  establish  the  follow- 

'  RULE. 

I.  Write  down  the  multiplicand,  under  which  write  tha 
multiplier,  placing  units  under  units,  tens  under  tens,  &c., 
and  draw  a  line  underneath. 

II.  When  the  multiplier  does  not  exce'ed  12,  begin  ai 
the  right  hand  of  the  multiplicand,  and  multiply  each  figure 
contained  in  it  by  the  multiplier,  setting  down  and  carryinjf 
the  same  as  in  addition. 

III.  When  the  multiplier  exceeds  12,  multiply  by  eacli 
figure  separately,  first  by  the  units,  then  by  the  tens,  &c., 
remembering  always  to  place  the  first  figure  of  each  pro 
duct  directly  under  the  figure  by  which  you  multiply. 
Having  gone  through  in  this  manner  with  each  figure  in 
the  multiplier,  add  their  several  products  together,  and  tha 
•um  of  them  will  be  the  product  required. 

EXAMPLES    FOR    PRACTICE. 

18.  There  are  320  rods  in  a  mile ;  how  many  rods  a» 
there  in  57  miles  ? 

19.  Suppose  it  to  be  706  miles  from  Halifax  to  Quebec ; 
how  many  rods  is  it? 

20.  What  will  784  chests  of  tea  cost,  at  17  pounds  a 
chest  ? 

21.  If  1851  men  receive  758  pounds  apiece;  how  many 
pounds  will  they  all  receive  ?  Ans.  1403058  pounds. 

22.  There  are  24  hours  in  a  day ;  if  a  ship  sail  7  mile* 
iii  an  hour,  how  many  miles  will  she  sail  in  1  day,  at  that 
rate  ?  how  many  miles  in  36  days  ?  how  many  miles  in  1 
year,  or  365  days?  Ans.  61320  miles  in  1  year. 

23.  A  merchant  bought  13  pieces  of  cloth,  each  pieca 
containing  28  yards,  at  2  pounds  a  yard ;  how  many  yard* 
were  there,  and  what  was  the  whole  cost  ? 

Ans.  The  whole  cost  was  728  pounds, 

24.  Multiply  37864  by  235.  Product,     889804a 

25.  "       29831  "    952.  "         28399112. 

26.  ''       93956  *' 8704.  "       817793024, 
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CONTRACTIONS  IN  MULTIPLICATION. 

1 .  When  the  multiplier  is  a  composite  number. 
^  11.  Any  number,  which  may  be  produced  by  the 
multiplication  of  two  or  more  numbers,  is  called  a  compos-^ 
ite  number.  Thus,  15,  which  arises  from  the  multiplica- 
tion of  5  and  3,  (5X3:=  15,)  is  a  composite  number,  and 
the  numbers  5  and  3,  which,  multiplied  together,  produce 
it,  are  called  component  parts,  or  factors,  of  that  number. 
So,  also,  24  is  a  composite  number  ;  its  component  parts,  or 
factors  may  be  2  and  12,  (2X  I2:=r:24  ;)  or  they  may  be  4 
'and  6,  (4X6=24;)  or  they  may  be  2,  3,  and  4.  (2X3 
X4— 24.) 

1 .  What  will  15  pieces  of  cloth  cost,  at  4  pounds  a  piece  ? 

15  pieces  are  equal  to  5X3  pieces.     The  cost 

4         of  5   pieces  would  be  5X4==20  pounds;  and  bo- 

6         cause  15  pieces   contains  3  times  5  pieces,  so  the 

—         cost  of  15  pieces   will   evidently  be   3  times  the 

20         cost  of  5  pieces,  that  is,  20  pounds X 3=60  pound.*. 

3  Ans.  60  pounds. 

60 

Wherefore,  If  the  multiplier  be  a  composite  number,  we 
may,  if  we  please,  multiply  the  multiplicand  first  by  one  of 
the  co77ipofient  parts  ;  that  product  by  the  other,  and  so  on,  if 
tlie  component  parts  be  more  than  two;  and,  having  in  this 
way  multiplied  by  each  of  the  component  parts,  the  last  pro- 
duct will  be  the  product  required. 

2.  What  will  136  tons  of  potashes  come  to,  at  24  pounds 
per  ton  ? 

6X4=24.     It  follows,  therefore,  that  6  and  4  are  com- 
ponent parts  or  factors  of  24.     Hence, 
1 36  tons. 
6  one  of  the  component  parts,  or  factor?. 


816  pounds,  the  price  of  6  tons'. 

4  the  other  component  part,  or  factor. 


Ans.  3264  pounds,  the  price  of  136  tons. 

3.  Supposing  342  men  to  be  employed  in  a  certain  piece 
of  work,  for  which  they  are  to  receive  28  pounds,  each, 
how  much  will  they  all  receive  ? 

7X4^28  ^ws.  9576  pounds. 
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4.  Multiply  367  by  48.  Product,  :T616. 

r>.       "         853  "  56.  ''       47768. 

1086  tf  72.  *'       78J92 

ii.  TFAm  the  multiplier  is  10,  100,  1000,  &c.. 
^  12.  It  will  be  recollected,  (U  3.)  that  any  figure,  on 
being  removed  one  place  towards  the  left  hand,  has  its  val- 
ue increased  fe/j/b/c?;  hence,  to  multiply  any  number  by  10 
It  is  only  necessary  to  vrrite  a  cipher  on  the  right  hand  of  it. 
I'hus,  10  times  25  are  250;  for  the  5,  which  was  units  be- 
ire,  is  now  made  tens,  and  the  2  which  was  tens  before,  is 
now  made  hundreds.  So,  also,  if  any  figure  be  removed 
/fz-o  places  towards  the  left  hand,  its  value  is  increased  100 
times,  &/C.     Hence, 

When  the  multiplier  is  10,  100,  1000,  or  1  tcith  any  mim- 
ir  of  ciphers  anrfbxed,  annex  as  many  ciphers  to  the  multi- 
plicand as  there  are  ciphers  in  the  multiplier,  and  the  mul- 
tiplicand, so  increased,  will  be  the  propuct  required.  Thus, 
Multiply  46  by  10,  the  product  is         460 

83  by         100,  "  8300 

95  by      1000,  "  >    95000 


EXAMPLES    FOR    PRACTICE. 


• 


1.  What  will  76  loads  of  corn  cost  at  10  pounds  a  load  ? 

2.  If  100  men  receive  32  pounds  each,  how  mafey  pounds 
will  they  all  receive? 

3.  What  will  1000  pieces  of  broadcloth  cost,  estimating 
ach  piece  at  78  pounds? 

4.  Multiply  5682  by    10000. 

5.  "  •    82134  "  100000. 

^  IS.  On  the  principle  suggested  in  the  last  ^,  it  fol- 
lows. 

When  there  are  ciphers  on  the  right  hand  of  the  muUipli' 
cand,  multiplier,  either  or  both,  we  may  at  first  neglect 
these  ciphers,  multiplying  by  the  significant  fgures  only; 
after  which  we  must  annex  as  many  ciphers  to  the  product 
as  there  are  ciphers  on  the  right  hand  of  the  multiplicand 
and  multiplier,  counted  together. 
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EXAMPLES    FOR    PRACTICE. 

1.  If  1300  men  receive  460  pounds  apiece,  how  tnnnj 
pounds  will  they  all  receive  ? 

OPERATION.  The  ciphers  in  the  multiplicand 

460  and   multiplier,    counted   together, 

1300  are  three.     Disregarding  these,  we 

■  write  the   significant  figures  of  tha 

138  multiplier  under  the  significant  fig- 

46  ures  of  the  multiplicand,    and  mul- 

tiply ;  after  which  we   annex  three 

Ans.  598000  pounds,      ciphers  to  the   right   hand   of   the 
product,  which  gives  the  true  answer. 

2.  The  number  of  distinct  buildings  in  New  England, 
appropriated  to  the  spinning,  weaving,  and  printing  of  cot^ 
ton  goods,  was  estimated,  in  J  826,  at  400,  running,  on  an 
average,  700  spindles  each ;  what  was  the  whole  number  of 
apindles  ? 

3.  Multiply  257  by  63000. 
8600  "  17. 
9340  "  460. 
5200  "       410. 

378  "       204. 


In  the  operation  it  will  be  Fcen,  that  mul- 
tiplying by  ciphers  produces  nothing.  There- 
fore, 


77112 

m.  When  there  are  ciphers  between  the  signijicant  fi^ 
m-es  of  the  multiplier ^  we  may  omit  the  ciphers,  multiplj- 
mg  by  the  significant  figures  only,  placing  the  first  figure 
of  each  product  directly  under  the  figtire  by  which  we  mul- 
tiply. 

EXAMPLES  FOR   PRACTICE 

a  Multiply  154326  by  3007. 


4. 

u 

5. 

i< 

6. 

i( 

7. 

(< 

w 

ERATIC 

378 

204 

1512 

000 

756 

Kg 
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OPERATION. 
154326 
3007 


1080282 
462978  ' 


Product.  4640582S2; 
9.  Multiply       543  by       206.     ;. 
10.         "     '      1620  "     2103, 
IL         ''        36243  "  32004. 


birr  m 


.1, 


:!5LrrLEMENT  TO  MULTIPLICA' 

QUESTIONS. 

1.  What  is  multiplication  ?    2.  What  is  the  number  to  be 

midi'iplitd  called  2     'S.  — — 'to  multiply  by  called?     4.  .What 

is  the  result  or  answer  called  ?     5.  Taken  colledwely,  what  are 

the  multiplicand  and  multiplier  called  ?  .  7.  What  is  the  sign  of 

_  'multiplication  ?     7.  What  does  it  show  ?    8.  In  what  order  m^st 

'*"the  given  numbers  be  placed   for  multiplication  ?     6.  How  do 

j*ou  proceed  when  the  muhiplier  is  less  than  12  ?     10,  When  it 

<>  exeeeds  12,  what  is  the  method  of  procedure?     11.     What  is  a 

composite  number  ?     12*  What  is  to  be  understood  by  the  com- 

.ponent  paris^  or  factors^  of  any  number?     13.  How  may  you 

,  proceed  whe^  the  multiplier  iq  ^.  composite  number  "i    14.  To 

rauhiplyby   10,100,  1000,  &c.,  what  suffices?     15.. Why? 

"16.  When  there  are  ciphers  on  the  right  hand  of  the  muitipii- 

.cand,  multiplier,  either  or  both,  how  may  we  proceed?     17« 

•  When  ihere  are  ciphers  between  the  significant  figures  of  the 

multiplier,  how  are  they  to  be  treated  ? 

EXERCISES.  ~ 

1 ,  An  army  of  10700  men  having  plundered  9.  city,  took 
)  much  money,  that,  when  it  was  shared  aniong  them,  each 

n  an  received  46  pounds ;  what  was  the  sum  6f  money  taken  *? 

2,  Supposing  the  number  of  houses)  in  a  certain  town  to 
l>e  145,  each  house,  on  an  average,  containing  two  famil!e»> 
and  each  family  6  members,  what  would  be  the  number  of 
inhabitants  in  that  town?  ^^2^,  1740. 

3,  If  46  men  Can  do  a  piece  of  work  In  60  days,  how 
n(auy  men  will  it  take  to  do  it  in  on^  day? 

D 
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4  Two  men  depart  from  the  same  place,  and  travel  in 
opposite  directions,  one  at  the  rate  of  '27  miles  a  day,  the 
other  31  miles  a  day ;  how  far  apart  will  they  be  at  the  end 
of  6  days?  Ans.  IU8  mile?, 

5  What  number  is  that,  the  factors  of  which  are  4,  7, 0, 
and  20?  Ans.  Smih 

6.  If  18  men  can  do  a  piece  of  work  in  90  days,  how 
long  will  it  take  one  man  to  do  the  same  ? 

7.  What  sum  of  money  must  be  divided  between  27  men, 
so  that  each  man  may  receive  115  pounds? 

8.  There  is  a  certain  number,  the  factors  of  which  are 
89  and  265 ;  what  is  that  number  ? 

9.  What  is  that  number,  of  which  9,.  12,  and  14  are  fac* 
tors  ? 

ip.  If  a  carriage  wheel  turn  round  346  times  in  running 
1  mile,  how  many  times  will  it  turn  round  in  the  distance 
from  Quebec  to  Montreal  it  being  180  miles. 

Ans.  62280. 

11.  In  one  minute  are  60  seconds ;  how  many  seconds, 
in  4  minutes?  - — -  in  5  minutes?  ■— —  in  20  minutes? 
in  40  minutes? 

12      In  one  hour  are  60  minutes;  how  many  seconds  in 

*n  hour  ? in  two  hours  ?     How    many    seconds  from 

nine  o'clock  in  the  morning  till  noon? 

13.  In  one  pound  are  4  dollars;  how  many  dollars  in  3 
pmmds  ?  - — -  m  300  pounds  ?  in  467  pounds  ? 

14.  Two  men,  A  and  B,  start  from  the  same  place  at  the 
same  time,  and  travel  the  same  way ;  A  travels  52  miles  a 
d'ly,  and  B  44  miles  a  dny ;  how  far  apart  will  they  be  at 
the  end  of  10  days? 

15.  If  the  interest  of  100  pounds,  for  one  year,  be  six 
pounds,  how  many  pounds  will  be  the  interest  for  2  years? 

for  4  years?  for   10  years?  for  35  years? 

for  84  years  ? 

H>.  If  the  interest  of  one  hundred  pounds,  for  one  year, 
Ik_'  six  pounds,  what  is  the  interest  for  two  hundred  pounds 

the  same  time  ? 7  hundred  pounds  ? 8    hundred 

pounds?  -95  hundred  pounds? 

17.  A  farmer  sold  468  pounds  of  pork,  at  3  pence  a 
p-iund,  and  48  pounds  of  cheese,  at  4  pence  a  pound ;  how 
miny  pence  must  he  receive  in  pay? 

18.  A  boy  bought  10  oranges ;  lie  kept  7  of  them,  and  sold 
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ihe  others  for  5  pence  a  piece;  how  many  pence  did  he  ro 
ceive  ? 

10.  The  component  parts  of  a  certain  number  are  4, 5, 7, 
6,  D,  8,  and  3 ;  whal  is  the  number  ? 

20.  In  1  hogshead  are  63  gallons;  how  many  gallons  in 
6  hogsheads  ?  In  1  gallon  are  4  quarts ;  how  many  quarts 
in  8  hogsheads.^  In  1  quart  are  2  pints;  how  many  pints 
in  8  hogsheads  1 


Division  of  Simple  numbers. 

^  14.  1.  James  divided  12  apples  among  four  boys; 
how  many  did  he  give  each  boy  1 

2.  James  would  divide  12  apples  among  three  boys ;  how 
many  must  he  give  each  boy  1 

3.  John  had  15  apples,  and  gave  them  to  his  playmates, 
who  received  3  apples  each ;  how  many  boys  did  he  give 
them  to/ 

4.  If  you  had  20  pence,  how  many  cakes  could  you  buy 
at  2  pence  a  piece  1 

5.  How  many  yards  of  cloth  could  you  buy  for  30  pounds, 
at  2  pounds  a  yard  1 

6.  If  you  pay  250  shillings  for  10  yards  of  cloth,  what 
is  one  yard  worth  1 

7.  A  man  works  6  days  for  42  shillings ;  how  mapy  shil- 
lings is  that  for  one  day  1 

8.  How  many  quarts  in  4  pints  J  — ^ —  in  |6  pints  1  — —. 
in  10  pints  1 

9.  How  many  times  is  8  contained  in  88 1 

10.  If  a  man  can  travel  4  miles  an  hour,  how  many  hou« 
would  it  take  him  to  travel  24  miles  1 

11.  In  an  orchard  there  are  28  trees  standing  in  rows, 
and  there  are  3  trees  in  a  row ;  how  many  rows  are  there  .^ 

Remark.  When  any  one  thing  is  divided  into  two  equal 
parts,  one  of  those  parts  is  called  a  half;  if  into  3  equal 
parts,  one  of  those  parts  is  called  a  third;  if  into  four  e- 
<iual  parts,  one  part  is  called  a  quarter  of  sl  fourth ;  if  into 
•five,  one  part  is  called  ^ fifth,  and  so  on. 

12.  A  boy  had  two  apples,  and  gave  one  hsdf  an  apple  to 
4e*cb  of  his  companions ;  how  many  were  his  companions  ? 
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13.  A  boy  divided  four  apples  among  his  companions,  by 
giving  them  one  third  of  aii  apple  each;,  among  how  many 
did  he  divide  his  Apples?  •*<''•"   ^  ■' 

14. .  How  raanjr  quarters  in  three  oranges  1  - 

15.'  How  many  oranges  would   it   take   to  giv^   1^  boy#  - 
one  quarter  of  an  orange  each.^ 

16.  How  much  is  one  half  of  12  apples  J 

17.  How  much  is  one  third  of  12? 

18.  How  miich  is  one  fourth  of  12.^ 

19.  A  man  had  30  sheep,  and  sold  one  fifth  of  them  ; 
Jjow-many  of  them  did  he  sell  1 

20.  A  man  purchased  sheep  for  13  shillings  apiece,  and 
paid  for  them  all  117  shillings;  what  was  their  number? 

21.  How  many  orangps,  at  3  pen.ce  each,  mav  be  Ijougl^t 
for  12  pence?    ■       '        ;''  '  '  f/  '    '-  ■  ;\    • 

It  is  plain,  that  as  many  times  as  3  pence  can  be  takd^^^ 
from  12  pence,  so  many  oranges  may  be  bought ;  the  object 
therefore,  is  to  find  how  many  times  3  is  contained  in  12. 

-.?,;.-!7t:kT  ■  j2  pence.   ' 

First" oi^^tY  ^  pence.  We  see  in  tliis  example,  that 

^ —  we  may  take    3  from   12  four 

ifwr  iroT  br«o39eo3lP!»         times,  after   which  there  is  no 
JSecand  orange,  3  pence,  ^..remainder;  consequently,  sub- 
.^^o^.^l  ■■      i.^  ■:  ;  ^''[^- "traction  alone  is  suflicient  for 
6  the  operation  ;  but  we  miy  come  ' 

Third  orange, '  3  pencie,'  '-  to  the  same  result  by  a  process, 
~I  — in   most  cases 'riiudi   shorter, 

-hrfj^vrrflm  woff  :«.t5ntlhff^  called  Division:    ■  ' 
Fourth  orange,  3  pence;  \ 

-  — -   ^  r:-  Mr  ,jQ,;  - ...- '. :  ♦fu'T  1^  ni 

1|  15.  It  is  plain,  that  the  cost  of  one  orange,  (3  pence,) 
multiplied  by  the  number  of  oranges,  (4,)  is  equal  to  th,e 
cost  of  all  the  oranges,  (12  pence;)  12  is,  therefore,  ^ pro- 
duct, and  3  one  of  its  factors;  and  to  find  how  many  tifn^'i^  ' 
3  is  contained  in  12  is  to  find  the  other  factor,  which,'  mid- 
tiplied  into  3,  will  produce  12.  This  factor  we  find  by  trial,' 
to  be  4,  (4X3=12;)  consequently,  is  contained  in  12,  4 
tiAiesi:  '  "  '^''  *    ;  '     ..        :  ^'^s-  4  orangea. 

"22, ' A^ niaii'would  di^ifle*  12  bfiin^^'^equally    among  3  '"< 
children  ;  how  many  oranges  would  each  child  have  ? 

Here  the  object  is  to  divide  the  12  oranges  into  3  equal 
parts,  and  to  ascertain  the 'hximbeir' of  .oraiig<»' uEi  eaci  o/ 
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those  parts.  The  operation  is  evidently  as  in  the  last  ex- 
ample, and  consists  in  finding  a  number,  which,  multiplied 
by  3,  will  produce  12.  This  number  we  have  already  found 
to  be  4.  Ans.  4  oranges  apiece. 

As,  therefore,  multiplication  is  a  short  way  of  performing 
many  additions  of  the  same  number;  so  division  is  a  short 
way  of  performing  many  subtractions  of  the  same  number ; 
and  may  be  defined,  The  method  of  finding  how  many  times 
one  number  is  contained  in  another ;  and  also  of  dividing  a 
number  into  any  number  of  equal  parts.  In  all  cases,  the 
process  of  division  consists  in  finding  one  of  the  factors 
of  a  given  product,  when  the  other  factor  is  known. 

The  number  given  to  be  divided,  is  called  the  dividend, 
and  answers  to  the  product  in  multiplication  The  number 
given  to  divide  by  is  called  the  divisor,  and  answers  to  one 
of  the  factors  in  multiplication.  The  result,  or  answer 
sought,  is  called  the  quotient,  (from  the  Latin  word  quoties^ 
how  many?)  and  answers  to  the  o^Acr  factor. 

Sign.  The  sign  for  division  is  a  short  horizontal  line 
between  two  dots,  -f-.  It  shows  th^t  the  number  before  it  is 
to  be  divided  by  the  number  after  it.  Thus,  27-^9=3,  is 
read,  27  divided  by  9  is  equal  to  3 ;  or  to  shorten  the  expres- 
sion, 27  by  9  is  3;  or  9  in  27  3  times.  In  place  of  the  dots, 
the  dividend  is  often  written  over  the  line,  and  the  divisor 
under  it,  to  express  division ;  thus,  ^£  =3,  read  as  before. 

The  reading  used  by  the  pupil  in  committing  the  follow- 
ing table  may  be  2  by  2  is  1,  4  by  2,  &lc.,  or  2  in  2  one 
time,  2  in  4  two  times,  &>c,  / 

DIVISION  TABLE. 


I  =1 

i    =2 

%  =3 
I  ==4 
\^  =5 

V^=:7 

\f  —  8 

y'  =  9 


il  =1 

i  =1 

t  =1 

f  =J 

f  =2 

f  =2 

^  =2 

'r'=2 

f  =3 

V=3 

¥=3 

¥=3 

./=4 

V  =  4 

¥=4 

¥=4 

y=5 

^0=5 

¥  =5 

¥=5 

V''=6 

%»=6 

¥  =6 

¥=6 

V=7 

¥  =  7 

¥=7 

V=7 

¥  =8 

¥=8 

¥  =8 

¥=8 

¥=9 

=,"  =  9 

V-'J 

¥=9 

D2 


y  =  2 

V  =  3 

2/ =  4 
\^  =  5 

V=:7 

V  =  8 

V  =  9 


4f3 
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DIVISION  TABLE- 


=1 

1=1 

+8=1  . 

++=l 

=3 

V=2 

?l!=2 

H=2 

—3 

V=3 

fS=3 

*?=3 

=4 

¥=4 

+8=4 

++=4 

=5 

V=5 

*8=5 

H=5 

=6 

%*=6 

f8=6 

n=6 

=7 

¥=7 

+8=7 

++=7 

=8 

V=8 

18=8 

H=8 

=9 

V=9 

?8=9 

?!=9 

CONTINUED. 

«=4 
if -6 


28-^7,  or  ^s=  how  many  ?  49-^-7,  or  *y9=ihow  many? 
42-^6,  or  %2:^  how  many?  32-f-4,  or  3j2_.h^^  many  ? 
54-^-9,  or  ^/=:  how  many  ?  99-^11,  or  ff^how  many? 
:32-f-8,  or  ^-i—  how  many?  84-^-12,  or  f#=how  many  ? 
33-f-ll,  or  fl^zhow  many  ?  108-^-12,  or  '^^=.\\o^  many? 

^  10.  23.  How  many  yards  of  cloth,  at  4  shillings  a 
yard, can  be  bought  for  856  shillings? 

Here  the  number  to  be  divided  is  856,  which  therefore 
is  the  dividend]  4  is  the  number  to  divide  by,  and  therefore 
the  divisor.  It  is  not  evident  how  many  times  4  is  contain- 
ed in  so  large  a  number  as  856.  This  difficulty  will  be 
readily  overcome,  if  we  decompose  this  number,  thus : 

8561=800+40+16. 
Beginning  with  the  hundreds,  we  readily  perceive  that  4  Is 
contained  in  8  2  times ;  consequently,  in  800  it  is  contain- 
200  times.  Proceeding  to  the  tens,  4  is  contained  in  4  1 
time,  and  consequently  in  40  it  is  contained  10  times. 
Lastly,  in  16  it  is  contained  4  times.  We  now  have 
200+10+4=214  for  the  quotient,  or  the  number  of  times 
4  is  contained  in  856.  Ans.  214  yards. 

We  may  arrive  to  the  same  result  v/ithout  decomposing 
the  dividend,  except  as  it  is  done  in  the  mind,  taking  it  by 
parts,  in  the  following  manner  : 

Dividend.  For  the  sake  of  convenience,  we 

Divisor,  4  )  856  write  down  the  dividend  with  the  di- 

visor  on  the  left,  and  draw  a  line  be- 

Quotientj      214  tween  them ;  we   also   draw  a   line 

underneath."    Then,    beginning   on 

the  left  hand,  we  seek  how  often  the  divisor  (4)  is  contain- 
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ed  in  8,  (hundreds,)  the  left  hand  figure ;  finding  it  to  be  2 
times  we  write  2  directly  under  the  8,  which  falling  in  the 
place  of  hundreds,  is  in  reality  200.  Proceeding  to  tens, 
4  is  contained  in  5  (tens)  1  time,  which  we  set  down  in 
ten's  place,  directly  under  the  5  (tens.)  But  after  taking  4 
times  ten  ouLof  the  5  tens,  there  is  1  ten  left.  This  1  ten 
we  join  to  tR  6  units,  making  16.  Then,  4  into  16  goes  4 
times,  which  we  set  down  and  the  work  is  done. 

This  manner  of  performing  the  operation  is  called  Sliort 
Division.     The  computation   it  may  be  perceived,  is  car- 
ried on. partly  in  the  mind,  which  is  always  easy  to  do  when 
the  divisor  does  not  exceed  12. 
RULE. 

From  the  illustration  of  this  example,  we  derive  this  gen- 
eral rule  for  dividing,  tchen  the  divisor  does  not  exceed  12  : 

I.  Find  how  many  times  the  divisor  is  contained  in  the 
first  figure,  or  figures,  of  the  dividend,  and,  setting  it  di- 
rectly under  the  dividend,  carry  the  remainder,  if  any,  to 
the  next  figure  as  so  many  tens. 

II.  Find  how  many  times  the  divisor  is  contained  in  this 
dividend,  and  set  it  down  as  before,  continuing  so  to  do  till 
all  the  figures  in  the  dividend  are  divided. 

Proof.  We  have  seen,  (^  15,)  that  the  divisor  and  quo- 
tient are  factors,  whose  product  is  the  dividend,  and  we 
have  also  seen,  that  dividing  the  dividend  by  one  factor  is 
merely  a  process  for  finding  the  other. 

Hence  division  and  mtiltiplication  mutually  prove  each 
other. 

To  prove  division,  we  may  multiply  the  divisor  by  the  quo- 
tient, and,  if  the  work  be  right,  the  product  will  be  the  same 
as  the  dividend ;  or  we  may  divide  the  dividend,  hy  the  quo- 
tient, and,  if  the  work  is  right,  the  result  will  be  the  same 
as    tne  divisor. 

To  prove  Multiplication,  we  may  divide  the  product  hy 
one  factor,  and  if  the  work  be  right,  the  quotient  will  be  the 
other  factor. 

c 
EXAMPLES    FOR    PRACTICE. 

24.  A  man  would  divide  13,462,725  pounds  amoftg  5 
men;  how  many  pounds  would  each  receive? 
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OPERATION.  In  this  example,  as  we  cannot 

Dividend.         have  5  in  the  first  figure,  (1)  we 

Divisor,  5)13,462,725         take  two  figures,  and  say  5  in  13 

• _         ^iii  go  2  times,  and  there  are  3 

Quotient,     2,692,545         over,  which,  joined  to  4,  the  next 

figure,  makes  34  ;  and  5  in  34 

will  go  6  times,  &.c. 

Proof.  In  proof  of  this  example,  we 

Quotient.  multiply  the  quotient  by  the  di- 

2,692,515  visor,  and,  as  the  product  is  the 

5  divisor.       same  as  the  dividend,    we   con- 

elude   that   the  work  is  right. — 

13,462,75i5  From  a  bare  inspection    of  the 

above  example  and  its  proof,  it  is  plain,  as  before  stated, 
that  division  is  the  reverse  of  multiplication,  and  that  the 
two  rules  mutually  prove  each  other. 

25.  How  many  yards  of  cloth  can  be  bought  for  4,354,560 

shillings,  at  2  shillings  a  yard? at  3  shillings? at 

4  shillings  ? at  5  shillings  ? at  6  shillings  ? at 

7? at8?— — at9?  at  10? 

Note.     Let  the  pupil  be  required  to  prove  the  foregoing, 
and  all  of  the  following  examples. 

26.  Divide  1005903360  by  2,  3,  4,  5,  6,  7,  8,  9,  10, 11, 
and  12. 

27.  If  2  pints  make  a  quart,  how  many  quarts  in  8  pints? 

in  12  pints? in  20  pints? in 24  pints? 

in  248 pints? in  3674  pints? in  47632  pints? 

28.  Four   quarts  jnake  a  gallon  ;  how  many  gallons  in  8 

quarts  ? in    12  quarts  ? in  20  quarts  ? in  36 

quarts  ? in  368   quarts  ? in  4896   quarts  ? in 

5436144  quarts? 

29.  A  man  gave  86  apples  to  5  boys ;  how  many  apples 
would  each  boy  receive? 

Dividend.  Here,   dividing   the 

Divisor,    5)86  number  of  the    apples 

—  (86)  by  the  number  of 

Quotient,     17—1  Remainder.  boys,  (5,)  we  find,  that 

each  boy's  share  would  be  17  apples ;  but  there  is  1  apple 
left. 

^17.  5)86  In  order  to  divide  all  the  apples  equal- 

ly  among  the  boys,  it  is  plain,  we  must 

17^       divide  this   one   remaining  apple  into  5 
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equal  parts,  and  give  one  of  these  parts  to  each  of  the  boys. 
Then  each  boy's  share  would  be  17,  apples,  and  one  fifth 
part.pf  anpther  apple ;/,i(rhiQh  is  jyritten  thus,,  17-^  apples.;<v 
,,.,,,     \/lw5.  17-^  apples  each. 
The   17,  expressing  Wio/e    apples,   are  called   integers ^ 
(that  is,   whole  numbers.)     The  |-  (one  ft^th)  of  an.apple,j  .; 
expressing  part  of  a  broken  or  divided  apple,  is  caJled'^n-^ 
fraction^  (thajt  is  a  broken  numbej,) 

,  „  .,  .it,'f-.w^)>i.'j    1:  .'j    .'>.>UciTT   vr.fifr  »> v/  ^    ' 

Fraction^  asVe  here  see,  are  written  with  two  nunibers^oq 
one  directly  over  the  other,  with  a  short  line  between  them  ^rjj 
showing  that  the  upper  number  is  to  be  divided  by  they  ^ 
lower.  The  upper  number,  or  dividend^  is,  in  fractipn^j/ V 
-called  the  numerator^  and  the  lower  number,  or  dpvisoT,\v& 
CdiWed  th^ jlenpmmator,  i         r 

Note,     A  number  like  17|,  composed  of  integers  (17) 
and  a  fraction,  (^,)  is  called  a  mixed  number,  -    •  ^ 

In  the  preceding  example,  the  one  apple,  which  was  lef<! 
after  carrying  the  division  as  far  as  could  be  by  whole  num- 
bers, is  called  the  remainder,  and  is  evidently  a  part  of  the 
/i^iyirfenc?  yet  undivided.  In  order  to  complete  the  division' "^'^ 
this  remainder,  as  we  before  remarked,  must  be  divided  into 
5  equal  parts ;  but  the  divisor  itself  expresses  the  number 
of  parts.  If,  now,  we  examine  the  fraction,  we  shall  see, 
that  it  consists  of  the  remainder  (1)  for  its  numerator,  and 
the  divisor  (5)  for  its  cfeMOOTina^or. 

Therefore,  if  there'  be  a  remainder,  set  it  down,   at  the 

right  hand  of  the  quotient  for  the  numerator  of  a  fraction, 

under  which  write  the  divisor  for  '\i^  denominator. 

Proof  of  last  example.         In  proving  this  example,  we  find 

17|      '  it  necessary  to, multiply  our  fraction 

5  by  5 ;    but  this  is  easily  done,  if  we 

—  consider,  that  the  fraction  ^  express* 

8G  es  one  part  of  an  apple  divided  into 

^  equal  parts;  hence,  5  times  ^  is  |=1,  that  is,  one  jchoU 

apple,  which  we  reserve  to  ))e  added  to  the  units,  saying,  5 

-times  7  are  35,  and  one  we  reserved  makes  36,  &/C. 

30.  Eight  men  drew  a  bounty  of  453. pounds  frpnj,§oy-^, 
ernment,  how  many  pounds  did  each,  receive?      ,■  .   ,  . 
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•Dividends         H^re,' after  carrying  the  division   a* 
Divisor^  8)453         far   as  possible   by  wliole  numbers,  we 

have  a  remainder  of  5  pounds,  which. 

Quotient^  56|  written  as  above  directed,  gives  for  the 
answer  56  pounds  and  ^  (five  eighths)  of  another  pound,  to 
each  maa. 

Tf  18.     Here  we  may  notice,  that  the  eighth  part  of  5 
pounds  is  the   same  as  5  times  the  eighth  part  of  1  pound, 
that  is,  the  eighth  part  of  5  pounds  is  f  of  a  pound.    Hence, 
f  expresses  the  quotient  of  5  divided  by  8. 
Proof.  I  is  5  parts,  and  8  times  5  is  40,  that  is,  V=^> 

56|       which,  reserved  and   added  to   the  product  of  8 
8         times  6,    makes  53,  &c.     Hence,  to  multiply  a 

fraction,   we  may    multiply    by  the    numerator, 

453         and  divide  the  product  by  the  denominator. 

Or,  in  proving  division,  we  may  multiply  the  tohole  num- 
ber in  the  quotient  only,  and  to  the  product  add  the  remain- 
der; aad  this,  till  the  pupil  shall  be  more  particularly  taught 
in  fractions,  will  be  more  easy  in  practice.  Thus,  56X8= 
448,  and  448-J-5,  the  remainder,  =453,  as  before. 

31.  There  are  7  days  in  a  week;  how  many  weeks  in 
365  days  ?  Ans.  S2l  weeks. 

32.  When  flour  is  worth  2  pounds  a  barrel,  how  many 
barrels  may  be  bought  for  25  pounds?  how  many  for  51 
pounds  ? for  487  pounds  I for  7631  pounds  ? 

33.  Divide  640  pouruds  among  4  men. 

640-^-4,  or  6*0—160  pounds,  Ans. 

34.  678^6  or  6  7  8_,howmany  ?  ^715.  113. 

35.  ^Q^o=how  many? 

36.  7  2^3  4=^how  many? 

37.  3^*=::how  many?  ^ns.  384f 

38.  2.^|4=rhow  many? 

39.  *ofo^=how  many? 

40.  2  0  L4_o  1 2_,how  many  ? 

^  19.     41,  Divide  4370  pounds  equ^ly  among  21  men. 

When,  as  in  this  example,  the  divisor  exceeds  12,  it  is 
-evident  that  the  computation  cannot  be  readily  carried  on 
in  the  mind,  as  in  the  foregoing  examples.  Wherefore,  it 
is  more  convenient  to  write  down  the  computation  at  length 
^Q  the  following  manner  : 
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OPERATION.  We    may   write  the  divisor 

Divisor,  Dividend,  Quotient,  and  dividiend   aa  in  short  di- 

21  )4370(208/j.  vision,  but  instead  of  writing 

42  the  quotient  under  the  divi- 

' dend,   it  will  be   found  mere 

170  convenient   to   set   it   to   the 

168  right  hand. 


2  Taking   the    dividend    by 

parts,  we  seek  how  often  we  can  have 21  in  43  (hundreds;) 
finding  it  to  be  2  times,  we  set  down  2  on  the  right  hand 
of  the  dividend  for  the  highest  figure  in  the  quotient.  The 
43  being  hundreds,  it  follows,  that  the  2  must  be  hundreds. 
This,  however,  we  need  not  regard,  for  it  is  to  be  followed 
by  tens  and  units,  obtained  from  the  tens  and  units  of  the 
dividend,  and  will  therefore,  at  the  end  of  the  operation, 
be  in  the  place  of  hundreds,  as  it  should  be. 

It  is  plain  that  2  (hundred)  times  21  pounds  ought  now 
to  be  taken  out  of  the  dividend ;  therefore,  we  multiply  the 
divisor  (21)  by  the  quotient  figure  2  (hundred)  now  found, 
making  42  (hundred,)  which,  written  under  the  43  in  the 
dividend,  we  subtract,  and  to  the  remainder,  1,  (hundred,) 
bring  down  the  7,  (tens,)  making  17  tens. 

We  then  seek  how  often  the  divisor  is  contained  in  17, 
(tens;)  finding  that  it  will  not  go,  we  write  a  cipher  in  the 
quotient,  and  bring  down  the  next  figure,  making  the  whole 
170.  We  then  seek  how  often  21  can  be  contained  in  170, 
and,  finding  it  to  be  8  times,  we  write  8  in  the  quotient,  and 
multiplying  the  divisor  by  this  number,  we  set  the  product, 
168,  under  the  170;  then  subtracting,  we  find  the  remain- 
der to  be  2,  which,  written  as  a  fraction  on  the  right  hand 
of  the  quotient,  as  already  explained,  gives  208^^  pounds, 
for  the  answer. 

This  manner  of  performing  the  operation  is  called  Long 
Division.  It  consists  in  writing  down  the  ^z^/io/e  computation. 

From  the  above  example,  we  derive  the  following 
RULE. 

I.  Place  the  divisor  on  the  left  of  the  dividend,  separate 
them  by  a  line,  and  draw  another  line  on  the  right  of  the 
dividend  to  separate  it  from  the  quotient. 

II.  Take  as  many  figures,  on  the  left  of  the  dividend,  a* 
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!      .  !  Ill  '      /  ... 

•^ii>c6htain'the  div^^bi'  oiiiie  bt)tnorefls^€k\\6^^^;itiSL)iy  t;pies  they 
contain  ii;,  and  place 'the  answer  on  the  right  hand  of  the 
dividend  for  the  first  figure  in  the  quotient. 

Ill;  Multij^ly  the  divisor  by  this  quotient  figure,  and 
write  the  prodiict  under  that  part  of  the  dividend  taken. 

IV.  Subtract  the  product  from  the  figures  above,  and  to 
tlie  remainder  bring  down  the  nett  figure  in  the  dividend, 
liud  divide  the  number  it  makes  up,  as  before.  So  continue 
to  do^  till  all  the  figures  in  the  dividend  shall  have  been 
brought  down  and  divided. 

Note  1.  Having  brought  down  a  figure  to  the  remainder, 
if  the  number  it  makes  up  be  less  than  the  divisor,'  write  a 
cipher  in  the  quotient,  and  bringdown  the  next  figure. 

Note  2.  If  the  product  of  the  divisor,  by  any  quotient 
figure^  be  greater  than  the  part  of  the  dividend  taken,  it  is 
an  evidence  that  the  quotient  figure  is  too  ?«r^e,  and  must 
be  diminished.  If  the  remainder  at  any  time  be  greater 
than  the  divisor,  or  equal  to  it,  the  quotient  figure  is  too 
«Wfl!//,afiid  iritist  be  increased.  ;'     ■ 

'    "        '•  EXAMPLES    FOR    MA^'t'tCE/ 

1.  How  many  hogsheadsof  molasses,  at  7  pounds  a  hog?' 
head,  may  be  bought  for  6318  pounds? 
?  ni  !r,!ii*:j  ro.n  'y   '  ♦         A?is.  902f  .hogsheads. 

'2.'if^  li'Wian'siTicome  be  1248  pounds  a  year,  how  much 
is  that  per  week,  there  being  52  weeks  in  a  year  ? 

'"  '  .  if    '  \/lw5.  24  pounds  per  Week. 

^.  What  Will  be  the  qucytienft  of  153.598,  divided  by  29T 

•; '  ■   ^'^•-  '■••'  ■•■  '  '-  -     ''  .  ■  ■  ■'  •      Ans.mde^ 

4.  M^k  tttkifftim'es  is-63'eoiitaiiied  W  30131  ? 

Ans,  478|f  times;  that  is,  478time^,  and^|-  of  another 
time, 

5.  What  will  be  the  several  quotients  of  7652,  divided  by 
16,23,34,86,  and  92? 

6.  If  a  farm,  containing  256  acres,  be  worth  1850  potmds, 
what  is  that  per  acre  ? 

7.  What  will  be  the  quotient  of  974932,  divided  by  365  ? 

^W5.  2671^V¥ 

8.  Divide  3228242  potinds  equally  among  563  men ,:  how 
many  pounds  must  each  man  receive  ?      Ans.  5734 pounds. 

9.  If  57624  be  divided  into  216,586,  and  976  equal 
parts,  what  will  be  the  magnitude  of  one  of  each  of  these 
equal  parts  ? 
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Arts.  The  magnitude  of  one  of  the  last  of  these  equal 
parts  will  be  59^\V 

10.  How  many  times  does  1030603615  contain  3215  ? 

Ans.  320561  times. 

11.  The  earth  in  its  annual  revolution  round  the  sun,  is 
said  to  travel  596088000  miles;  what  is  that  per  hour, 
there  being  8766  hours  in  a  year  ? 

lo  12  34.^6^8  9  0^  ho^y  many? 

13.  4  0  7||o2o_  how  many? 

14.  9  8  7^9_o3i-_howmany? 


CONTRACTIONS  IN  DIVISION. 

1.  When  the  DiYisoR  is  a  composite  number. 

^  30.  1.  Bought  15  yards  of  cloth  for  30  pounds ;  how 
much  was  that  per  yard? 

15  yards  are  3X5  yards.  If  there  had  been  but  5  yards, 
the  cost  of  one  yard  would  be  \o=6/ pounds  ;  but  as  there 
are  3  times  5  yards,  the  cost  of  one  yard  will  evidently  be 
but  one  third  part  of  6  pounds ;  that  is,  |^=2  pounds,  Ans. 

Hence,  when  the  divisor  is  a  composite  number,  we  may, 
if  we  please,  divide  the  dividend  by  one  of  the  component 
parts,  and  the  quotient,  arising  from  that  division,  by  the 
other ;  the  last  quotient  will  be  the  answer. 

2.  If  a  man  can  travel  24  miles  in  a  day,  how  many  days 
will  it  take  him  to  travel  264  miles? 

It  wUl  evidently  take  him  as  many  days  as  264  contains  24. 

OPERATION. 

24=6X4.         6)264  24)264(11  days,  Ans. 

or,  24 

4)44  — 

—  24 

11  days.  24 

3.  Divide  576  by  48r=(8x6.) 

4.  Divide  1260  by63=(7X9.) 

5.  Divide  2430  by  56. 

II.   To  divide  hy  10,  100,  1.000,  &c. 
51  SI.   1.  A   note  of  2478  pounds  is  owned  by  10  men 
what  is  each  man's  share  ? 

E 
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Each  man's  share  will  be  equal  to  the  number  of  ^^iW5  con- 
tained in  the  whole  sum,  and,  if  one  of  the  figures  be  cut 
off  at  the  right  hand,  all  the  figures  to  the  left  may  be  con- 
s  dered  so  many  tens;  therefore' each  man's  share  will  be 
2i47-i^(y  pounds. 

It  is  evident,  also,  that  if  2  figures  had  been  cut  off  from 
the  right,  all  the  remaining  figures  would  have  been  so  ma- 
ny hundreds  ;  if  3  figures,  so  many  thousands,  &c.  Hence, 
we,  derive  this  general  Rule  for  dividing  hy  10,  100,  1000, 
&LC.  :  Cut  off  from  the  right  of  the  dividend  so  many  figures 
as  there  are  ciphers  in  the  divisor ;  the  figures  to  the  Irfi  of 
tlie  point  will  express  the  quotient^  and  those  to  the  righty 
the  remainder. 

2.  How  many  100  in  42400?  Ans.  424. 

4*^4i00        Here  the  divisor  is  100;  we  therefore  cut  ofi'2 

.    "  '         figures  on  the  right  hand,  and  all  tlie  figures  to  the 

left  (424)  express  the  number  of  hundreds. 

*  3.  How  many  100  in  34567  ?     '  Ans.  Si^-^J^^. 

4.  How  many  hundreds  in  4567840  hundreds  ? 

5.  How  many  hundreds  in  345600  hundreds  1 

().  How  many  100  in  42604  hundreds  ?       Ans,  426-^^^. 

7.  How  many  thousands  in  4Q00  ? in  25000  ? 

S.  How  many  thousands  in  6487  thousands  ?  Ans.  6-^j^j^^. 

9.  How  many  thousands    in  42SC3   thousands? in 

368456  thousands? in  96842378  thousands? 

10.  How  many  tens  in  40?  in  400?  in  20?  in  468?  in 
487?  in  34640? 

HI.    When  there  are  ciphers  on  the  right  hand  of  the  divisor. 
^  tj*|.  1.  Divide  480  pounds  among  40  men  ? 

OPERATION. 

4|0)48|0  In  this  example,    our  divisor, 

f-^,)    is   a  com.posite  number, 

12  pounds,  ^7?.'?.  (10X4=40;)  we  may  there- 
fore, divide  by  one  component  part,  (10,)  and  that  quotient 
l)y  the  other,  (4;)  but  to  divide  by  10  we  have  seen,  is  but 
to  cut  off  the  right  hand  figure,  leaving  the  figures  to  the 
left  of  the  point  for  the  quotient,  which  we  divide  by  4,  and 
the  work  is  done.  It  is  evident,  that,  if  our  divisor  had 
been  400,  we  should  have  cut  off  2  figures,  and  have  divi- 
ded in  the  same  manner  ;  if  4000,  3  figures,  &c.  Hence, 
this  general    Ri  le  :    Wten  there   arc  ciphers  at  the  right 
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hand  of  the  divisor,  cut  them  off,  and  also  as  many  places  in 
the  dividend  ;  divide  the  remaining  figures  in  the  dividend, 
by  the  remaining  figures  in  the  divisor  ;  then  annex  the  fig- 
ures cut  off  from  the  dividend,  to  the  remainder. 

2.  Divide  748346  by  8000. 
Divide7id. 

Divisor,  8|000)7481846 


Quotient,    93. — i^m  Remainder.        Ans,  ^^U^ 
3.  Divide  46720367  by  4200000. 
Dividend. 
42|00000)467|20367(  1  l^^^UVn  Quotient. 
42 
47 
42 


520367  Remainder. 
A.  How  many  pieces  of  cloth  can  be  bought  for  346500 
pounds,  at  20  pounds  per  piece  ? 

5.  Divide  76428400  by  900000. 

6.  Divide  345006000  by  84000. 

7.  Divide  4680000  by  20,  200,  2000, 20000,  3000,  4000, 
50, 600,  70000,  and  80. 


SUPPLEMENT  TO  DIVISION. 

QUESTIONS. 
1.  What  is  division  ?  2.  In  what  does  the  procass  of  division  con- 
sist ?  3.  Division  is  the  reverse  of  whaf?  4.  What  is  the  number  to 
be  divided  called;  and  to  what  does  it  answer  in  multiplication?  5. 
What  is  the  number  to  divide  by  called,  and  to  what  does  it  answer, 
&c.?  6.  What  is  the  result  or  answer  called,  &c.  %  7.  What  is  the 
«ign  of  division,  and  what  does  it  show  ?  8.  What  is  the  other  way  of 
expressing  division  %  9.  What  is  short  division,  and  how  is  it  per- 
formed 1  10.  How  is  division  proved?  11.  How  is  multiplication 
proved^  12.  What  are  tn;e5:ers,  hr  whole  numbers?  13.  What  are 
fractions,  or  broken  numbers'?  14.  What  is  a  mixed  number?  15, 
When  there  is  any  thina;  left  afier  division,  what  is  it  called*,  an-l 
how  is  it  10  be  written?    16.  How  are  fractions  written  %  17.    What 

is  the    upper   number   called?  18.  the   lower   number?     19. 

How  do  you  multiply  a  fraction  ?  20.  To  what  do  the  numerator  and 
the  denominator  of  a  fraction  answer  in  division  ?  21.  What  is  lonp; 
division?  22.  Rule  ?  23.  When  the  divisor  is  a  compbsite  numb»:rj 
how  may  we  proceed  ?  24,  When  the  divisor  is  10,  100,  or  lOOO,  iVe. 
how  may  the  operation  be  contracted?  25.  When  there  are  ciphjijrs 
at  the  right  hand  of  the  divisor  how  may  we  proceed  ? 
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EXERCISES. 

1.  An  army  of  1500  men,  having  plundered  a  city,  took 
2625000  pounds  ;  what  was  each  man's  share  ? 

2.  A  certain  number  of  men  were  concerned  in  the  pay- 
ment of  18950  pounds,  and  each  man  paid  25  pounds ;  what 
Was  the  number  of  men  1 

3.  If  7412  eggs  be  packed  in  34  baskets,  how  many  in  a 
basket  ? 

4.  What  number  must  I  multiply  by  135  that  the  product 
may  be  505710. 

5.  Light  moves  with  such  amazing  rapidity,  as  to  pass 
from  the  sun  to  the  earth  in  about  the  space  of  8  minutes. — 
Admitting  the  distance,  as  usually  computed  to  be  95000000 
miles,  at  what  rate  per  minute  does  it  travel  ? 

6.  If  the  product  of  two  numb^^rs  be  704,  and  the  multi- 
plier be  11,  what  is  the  multiplicand  1  Ans,  64. 

7.  If  the  product  be  704,  and  the  multiplicand  64,  what 
is  the  multiplier  ?  Ans.  11. 

8.  The  divisor  is  18,  and  the  dividend  144;  what  is  the 
quotient  ? 

9.  The  quotient  of  two  numbers  is  8,  and  the  dividend 
144  ;  what  is  the  divisor  ? 

10.  A  man  wishes  to  travel  585  miles  in  13  days;  how 
many  miles  must  he  travel  each  day  ? 

11.  If  a  man  travels  45  miles  a  day,  in  how  many  days 
will  he  travel  585  miles? 

12.  A  man  sold  140  cows  for  560  pounds ;  how  much 
was  that  for  each  cow  ? 

13.  A  man,  selling  his  cows  for  4  pounds  each,  received 
for  all  560  pounds  ;  how  many  cows  did  he  sell  ? 

14.  If  12  inches  make  a  foot,  how  many  feet  are  there  in 
364812  inches? 

15.  If  364812  inches  are  30401  feet,  how  many  inches 
make  1  foot  ? 

16.  If  you  would  divide  48750  pounds  among  50  men, 
how  many  pounds  would  you  give  to  each  one  ? 

17.  If  you  distribute  48750  pounds  among  a  number  of 
men,  in  such  a  manner  as  to  give  to  each  one  975  pounds, 
how  many  men  receive  a  share  ? 

18.  A  man  has  17484  pounds  of  tea  in  186  chests ;  t^o^ 
many  pounds  in  each  chest  ? 
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19.  A  man  would  put  up  17484  pounds  of  tea  into  chests 
containing  94  pounds  each  ;  how  many  chests  must  he  have? 

20.  In  a  certain  town  there  are  1740  inhabitants,  and  12 

persons  in  each  house  ;  how  many  houses  are  there  ? in 

each  house  are  2  families,  how  many  persons  in  each  fam- 
ily? 

21.  If  2760  men  can  dig  a  certain  canal  in  one  day,  how 
many  days  would   it   take   46  men  to  do  the  same  ?  How 

many  men  would  it  take  to  do  the  work  in  15   days  ? in 

5  days  ? in   20  days  ? 40  days  ? in  120  days  ? 

22.  If  a  carriage  wheel  turns  round  62280  times  in  run- 
ning from  duebec  to  Montreal,  a  distance  of  180  miles,  how- 
many  times  does  it  turn  in  running  1  mile  ?  Ans.  346. 

23.  Sixty  seconds  make  1  minute ;  how  many  minutes  in 
3600  seconds? in  86400  seconds.^ in  604800  sec- 
onds ? in  2419200  seconds  ? 

24.  Sixty  minutes  make  one  hour ;  how  many  hours  in 

1440  minutes  ? in  10080  minutes  ?  •, in  40320 

minutes  ? in  525960  minutes  ? 

25.  Twenty-four  hours  make  a  day ;  how  many  days  in 
168  hours  ? in  672  hours  ?  in  3766  hours  ? 

26.  How  many  times  can  I  subtract  forty-eight  from  four 
hundred  and  eighty  ? 

V    27.  How  many  times  3478  is  equal  to  47854  ? 

28.  A  bushel  of  grain  is  32  quarts ;  how  many  quarts 
must  I  dip  out  of  a  chest  of  grain  to  make  one  half  (J-)  of  a 

bushel  ? for  one  fourth  (I)  of  a  bushel? for 

one  eighth  (^)  of  a  bushel  ?  Ans.  to  the  last,  4  quarts. 

29.  How  many  is   J-  of  20  ? J-  of  48  ? ^  of 

247? i  of   847? J-   of  345878.? J-  of 

204030648  ?  Ans.  to  the  last,  1 02015324 . 

30.  How  many  walnuts  are  one  third  part  (})  of  3  wal- 
nuts ? i  of  6  walnuts  ?  — ^  of    12    walnuts  ? 

±  of  30  ? —  1  of  45  ? ^  of  390  ? 

of  478.? lof  3456320?  Ans.  to  the  last,  1152106#. 

31.  What  is  i  of  4.? I  of  20? ^of  320> 

i  of  7843  ?  Ans.  to  the  last,  196C|. 


MISCELLANEOUS  QUESTIONS, 
Involving  the  principles  of  the  preceding  rules. 
Note.     The  preceding  rules,  viz.  Numeration,  Addition, 
E  2 


54  MISCELLANEOUS    QUESTIONS.  *f)    ^5. 

Subtraction,  Multiplication,  and  Division,  are  called  the 
Fundamental  Rules  of  Arithmetic^  because  they  are  the 
foundation  of  all  other  rules. 

1.  A  man  bought  a  chaise  for  57  pounds,  and  a  horse  for 
34  pounds ;  what  did  they  both  cost  l 

ii.  If  a  horse  and  chaise  cost  91  pounds,  and  the  chaise 
cost  57  pounds,  what  is  the  cost  of  the  horse  ?  If  the  horse 
cost  24  pounds,  what  is  the  cost  of  the  chaise  ? 

3.  If  the  sum  of  2  numbers  be  487,  and  the  greater  num- 
ber be  348,  what  is  the  less  number?  If  the  less  number 
be  139,  what  is  the  greater  number  l 

4.  If  the  minuend  be  7842,  and  the  subtrahend  3481, 
what  is  the  remainder?  If  the  remainder  be  4361,  and 
the  minuend  be  7842,  what  is  the  subtrahend  ? 

^  dS.  When  the  minuend  and  the  subtir abend  are 
given,  how  do  you  find  the  remainder  ? 

When  the  minuend  and  remainder  are  given,  how  do  you 
find  the  subtrahend? 

When  the  subtrahend  and  the  remainder  are  given,  how 
do  you  find  the  minuend  ? 

When  you  have  the  sum  of  two  numbers,  and  one  of  them 
given,  how  do  you  find  the  other? 

When  you  have  the  greater  of  two  numbers,  and  their 
■difference  given,  how  do  you  find  the  less  number  ? 

When  you  have  the  less  of  two  numbers,  and  their  differ- 
ence given,  how  do  you  find  the  greater  numl>er  ? 

5.  The  sum  of  two  numbers  is  48,  and  one  oi  the  num- 
bers is  19  ;  what  is  the  other  ? 

6.  The  greater  of  two  numbers  is  29,  and  their  differ- 
encc  10;  what  is  the  less  number? 

7.  The  less  of  two  numbers  is  19,  and  their  difference  is 
10 ;  what  is  the  greatet  ? 

8.  A  man  bought  5  pieces  of  cloth  at  44  pounds  a  piece  ; 
974  dozen  of  shoes,  at  3  pounds  a  dozen  ;  60tl  pieces  of 
calico,  at  6  pounds  a  piece;  what  is  the  amount? 

9.  A  man  sold  six  cows  at  5  pounds  each,  and  a  yoke  of 
oxen,  for  19  pounds ;  in  pay,  he  received  a  chaise,  worth  31 
poundsj  and  the  rest  in  money ;  how  much  money  did  he 
receive  ? 

10.  W  hat  will  be  the  cost  of  15  pounds  of  butter^  at  7 
pence  per  poiind  ? 
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11.  How  many  bushels  of  wheat  can  you  buy  for  4870 
shillings,  at  8  shillings  per  bushel  ? 

51  ^4,  When  the  price  of  owe  pound,  o??c  bushel,  &c. 
of  any  commodity  is  given,  how  do  you  find  the  cost  of  any 
number  of  pounds,  or  bushels,  &/C.  of  that  commodity  1  If 
the  price  of  the  1  pound,  &c.  be  in  shillings,  in  what  will 
the  whole  cost  be?     If  in  pence,  what? 

When  the  cost  of  any  given  number  of  pouncl^,  or  bushels, 
d^c.  is  given,  how  do  you  find  the  price  of  one  pound  or 
bushel,  &.C.     In  what  kind  of  money  will  the  answer  be? 

When  the  cost  of  a  number  of  pounds,  &^c.  is  given,  and 
also  the  price  of  one  pound,  &c.  how  do  you  find  the  num- 
ber of  pounds,  &/C. 

12.  When  rye  is  4  shillings  per  bushel,  what  will  be  the 
■ost  of  948  bushels? 

13.  If  G4S  pounds  of  tea  cost  173  pounds,  (that  is  41520 
pence)  what  is  the  price  of  one  pound  ? 

When  the  factors  are  given,  how  do  you  find  the  product? 

When  the  product  and  one  factor  are  given,  how  do  you 
find  the  other  factor  ? 

When  the  divisor  and  quotient  are  given,  how  do  you 
find  the  dividend  ? 

When  the  dividend  and  quotient  are  given,  hov/  do  you 
find  the  divisor  ? 

14.  What  is  the  product  of  754  and  25? 

15.  What  number,  multiplied  by  25,  will  produce  18850? 

16.  What  number,  multiplied  by  754,  will  produce  18S50  ? 

17.  If  a  man  save  5  pence  a  day,  how  many  pence  would 

he  save  in  a  year,  (365  days,)? how  many  in  45  years? 

How  many  cows  could  he  buy  with  the  money,  at   742 
pence  each? 

18.  A  boy  bought  a  number  of  apples ;  he  *  gave  away 
ten  of  them  to  his  companions,  and  afterwards  bought  thir- 
ty-four more,  and  divided  half  of  what  he  then  had  among 
four  companions,  who  received  8  apples  each ;  how  many 
apples  did  the  boy  first  buy  ? 

Let  the  pupil  take  the  last  number  of  apples,  8,  and  re-- 
verse  the  process.  •  Ans.  40  apples. 

19.  There  is  a  certain  number,  to  which,  if  4  be  added, 
and  7  be  substracted,  and  the  difference  be  multiplied  by  8, 
and  the  product  divided  by  3,  the  quotient  will  be  64 ;  what 
is  that  number  ?  '  Ans,  27. 
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20.  A  board  has  8  rows  of  8  squares  each ;  how  many 
squares  on  the  board  1 

If  iJi5.  21.  There  is  a  spot  of  ground  5  rods  long,  and  3 
rods  wide  ;  how  many  square  rods  does  it  contain  / 


D 

C 

B 


Note.    A  square  rod  is  a 
square  (like  one  of  those  in 
in  the  annexed  figure)  meas- 
uring a  rod    on  each  side. 
By  an  inspection  of  the  fig- 
ure,   it    will  be  seen,    that 
there  are  as  many  squares  in 
a  row  as  rods  on  one  side,  and 
that  the  number  of  rows  is 
equal  to  the  number  of  rods^  on  the  otlitr  side ;  therefore, 
5X3=15,  the  number  of  squares.         An$.  15  square  rods. 
A  figure,  like  A,  B,  C,  D,  having  its  opposite  sides  equal 
and  parallel,  is  called  ?i  parallelogram  or  oblong. 

22.  There  is  an  oblong  field,  49  rods  long,  and  24  rods 
wide  ;  how  many  square  rods  does  it  contain  ? 

23.  How  many  square  inches  in  a  board  12  inches  long, 
and  12  inches  broad  i'  Ans.  144. 

24.  A  certain  township  is  six  miles  square ;  how  many 
square  miles  does  it  contain  ?  Ans.  36. 

25.  A  man  bought  a  lot  of  land  for  2246  pounds ;  he 
sold  one  half  of  it  for  1175  pounds  at  the  rate  of  3  pounds 
per  acre  ;  how  many  acres  did  he  buy  ?  and  what  did  it  cost 
him  per  acre  ? 

26.  A  boy  bought  a  sled  for  56  pence,  and  sold  it  again 
for  8  quarts  of  walnuts ;  he  sold  one  half  of  the  nuts  at  8 
pence  a  quart,  and  gave  the  rest  for  a  penknife,  which  he 
sold  for  18  pence;  how  many  pence  did  he  lose  by  his  bar- 
gains ? 

27.  In  a  certain  school-house,  there  are  5  rows  of  desks; 
on  each  row  are  six  seats,  and  each  seat  will  accommodate 
2  pupils ;  there  are  also  two  rows,  of  3  seats  each,  of  the 
same  size  as  the  others,  and  one  long  seat  where  8  pupils 
may  sit;  how  many  scholars  will  this  house   accommodate? 

Ans.   80. 

28.  How  many  square  feet  of  boards  will  it  take  for  the 
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floor  of  a  room  16  feet  long  and  15  feet  wide,  if  we  allow 
12  square  feet  for  waste  1 

29.  There  is  a  room  6  yards  long  and  5  yards  wide ;  how 
many  yards  of  carpeting,  a  yard  wide,  will  be  sufficient  to 
cover  the  floors,  if  the  hearth  and  fireplace  occupy  3  square 
yards  1 

30.  A  board  14  feet  long,  contains  28  square  feet ;  what 
is  its  breadth  1 

^  31.  How  many  pounds  of  pork,  worth  4  pence  a  pound, 
can  be  bought  for  144  pence  1 

32.  How  many  pounds  of  butter,  at  9  pence  per  pound, 
must  be  paid  for  25  pounds  of  tea,  at  38  pence  per  pound  1 

33.  4-|.5_|_6-[-l-f  8z=  how  many  1 

34.  4+3+10— 2— 4+6— 7=  how  many? 

35.  A  man  divides  30  bushels  of  potatoes  among  3  poor 
men ;  how  many  bushels  does  each  man  receive  1  What 
is  \  of  thirty  1  how  many  aye  §  (^zro-thirds)  of  30 1 

36.  How  many   are   owe-third  (^)  of  3.^ —of  6.^ 

of  9 1 of  282 of  45674312  ? 

37.  How  many  are  two   thirds  {%)  of  3  ? of  6  ? 

of  9  ? of  282  ] of  45674312 1 


38.  How  many  are  ^  of  40  ?  — —  of  f  of  40  ? \  of 

60?  1  of  60? ,\  of  801-.-^of  124? of 

246876?!  of  346876? 

39.  How  many  is  ^  of  80  ?  -^|  of  80  ? %  of  100? 

40.  An  inch  is  one  twelfth  part  (j^^)  of  a  foot  how  many 

feet  in  12  inches?  in  24  inches  ? in  36  inches  ? 

in  12243648  inches? 

41.  If  4  pounds  of  tea  cost  128  pence,  what  does  1  pound 

cost  ? 2  pounds?  3   pounds?  ■  5  pounds? 

100  pounds  ? 

42.  When  oranges  are  worth  4  pence  apiece,  how  many 
can  be  bought  for  1464  pence  ? 

43.  The  earth  in  moving  round  the  sun,  travels  at  the  rate 
of  68000  miles  an  hour;  how  many  miles. does  it  travel 
in  one  day,  (24  hours?)  how  many  miles  in  one  year,  (365 
days?)  and  how  many  days  would  it  take  a  man  to  travel 
this  last  distance,  at  the  rate  of  40  miles  a  day?  how  many 
years  ?  Arts,  to  the  last,  40800. 

44.  How  many  pence  can  a  man  earn  in  20  weeks,  at  3-5 
pence  per  day,  Sundays  excepted  ? 

45.  A  man  married  at  the  age  of  23:  he  livedo  with  hi^ 
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wife  14  years;  she  then  died,  leaving  hiin  a  daughter,  12 
years  of  age ;  8  years  after  the  daugliter  was  married  to  a 
man  5  years  older  than  herself,  who  was  40  years  of  age 
when  the  father  died ;    how  old  was  the  father  at  his  death  ? 

Ans.  60. 

46.  There  is  a  field  20  rods  long,  and  8  rods  wide  ;  how 
many  square  rods  does  it  contain  ?  Ans.  160  rods. 

47.  What  is  the  width  of  a  field,  which  is  20  rods  long, 
and  contains  160  square  rods. 

48.  What  is  the  length  of  a  field,  8  rods  wide,  and  con- 
taining 160  square  rods? 

59.  What  is  the  width  of  a  piece  of  land,  25  rods  long, 
and  containing  400  square  rods  ? 


COMPOUND  NUMBERS. 

^  26.  A  number  expressing  things  of  the  same  kind  is 
called  a  simple  mimber ;  thus,  100  men,  56  years,  75  cents, 
are  each  of  them  simple  numbers ;  but  when  a  number  ex- 
presses things  of  different  kinds,  it  is  called  a  compound 
number ;  thus,  46  pounds  7  shillings  and  6  pence,  is  a  com- 
pound number  ;  so  4  years  6  months  and  3  days,  43  dollars 
2i>  cents  and  3  mills,  are  compound  numbers. 

Note.  Different  kinds,  or  names,  are  usually  called  differ' 
ent  denominations. 


Kediiclioii. 

^  27.  In  this  Province  as  in  England,  money  is  reckoned 
in  pounds,  shillings  pence  and  farthings.  In  the  United 
States,  money  is  reckoned  in  dollars,  cents  and  mills.  These 
are  called  denominations  of  money.  Time  is  reckoned  in 
years,  months,  weeks,  days,  hours,  minutes,  and  seconds, 
called  denominations  of  time.  Distance  is  reckoned  in 
miles,  rods,  feet,  and  inches,  called  denominations  of  mea- 
sure, &.C. 

The  relative  value  of  these  denominations  is  exhibited 
in  tables,  which  the  pupil  must  commit  to  memory. 


^  27.  HALIFAX  CURRENCY.  59 

HALIFAX   CURRENCY. 

The  present  currency  of  Lower  Canada,  is  called  Halifax 
currency,  having  been  introduced  into  this  Province,  after 
its  cession  to  Great  Britain,  by  France,  in  1763,  from  Nova 
Scotia.  The  denominations  are  the  same  in  name  as  the 
denominations  of  English  money,  i.  e.  pounds,  shillings, 
pence,  and  farthings ;  and  the  ratios  of  the  diiferent  denom- 
inations to  each  other  are  the  same  as  in  English  money,  i.  e., 
the  shilling  is  one  twentieth  of  the  pound,  the  penny  one 
twelfth  of  the  shilling,  and  the  farthing  one  fourth  of  the 
penny.  In  value  ^ey  are  different,  as  will  be  seen  in 
the  t[  upon  reduction  of  currencies;  where  the  ratio  of 
each  to  the  other,  and  of  both  to  Federal  Money  is  exhi- 
bited, with  the  method  of  ascertaining  them  in  practice,  for 
particular  sums. 

2  farthings  (qrs.)  make  1  half-penny,  marked  ^d, 

4         "  *'   .  1  penny,  "         d. 

1*2  pence  "  1  shilling,  "  s. 

20  shillings  "  1  pound,  j         ''         £. 

Note.  Farthings  are  often  written  as  the  fraction  of  a 
penny;  thus,  1  farthing  is  written  |-d.^  2  farthings,  ^d.,  3 
farthings,  fd. 

It  will  be  proper  here  to  insert  an  abstract  from  the  Pro- 
vincial statute  passed  in  1842,  fixing  the  value  at  which  the 
gold  and  silver  coins  of  other  countries  shall  pass  current  in 
this  Province. 

The  values  assigned  to  the  several  coins  by  law  in  Cana- 
da, are  not  arbitrary,  but  are  proportioned  (except  in  the 
case  of  British  silver)  to  the  quantity  of  pure  gold  or  silver 
in  each.  The  <£  currency  was  and  is  equal  to  4  dollars  of 
account)  and  a  note  for  $100  either  in  Upper  or  Lower 
Canada,  is  now,  as  it  has  always  been  payable  by  <^25  cy., 
in  any  coins  equivalent  by  law  to  that  sum.  By  the  curren- 
cy Act  the  Provincial  dollar  of  account  is  made  equal  in 
value  to  that  of  the  United  States. 
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The  coins,  current  by  law,  are  : 

British  gold  coins  at  the  rate  of  £1  4s  4cl  cy.  to  £\  stg. 
American  Eagles  coined  before  1st  July  183-^,  at  £2  13s 
4d  cy — Do.  coined  between  1st  July,  1834,  and  1st  Janua- 
ry, 1841,  at  £2  10s, — and  at  the  same  rates  for  half  Ea- 
gles, &,c. 

The  above  are  a  legal  tender  hi/  tale  if  within  two  grains 
of  full  weight,  deducting  ^d  cy.  for  each  J^  of  a  grain  want- 
ing. 

British  gold  and  American  gold  coined  before  1834,  at 
94s  lOd  cy.  per  oz.  troy, — 

American  gold  coined  between  183jji  and  1841,  at  93s  cy. 
per  oz.  troy, — 

Coined  C  Gold  coin  of  France,  at  98s  Id  cy.  per  oz.  troy, 
before    J  Do.  of  Laplata  &  Columbia,  at  89s  5d  " 

Apr.  26]  Do.  of  Portugal  &  Brazil,  at  94s  6d 
1841.      I  Sp.  Mex.  &  Chilion  Doubloons  at  89s  7d 
— if  offered  respectively  in  sums  of  not  less  than  <£50  cur- 
rency at  one  time. 

British  silver  as  above  stated. 

The  dollars  of  Spain,  United  States,  Peru,  Chili,  Central 
America,  States  of  South  America  and  of  Mexico,  coined 
before  1841,  at  5s  Id  currency,  and  half  dollars  at  2s  6^d 
currency.  Cluarters  at  Is  3d.  Eights  at  7^d  and  sixteenths 
at  3^d,  if  legal  weight.  The  parts  less  than  halves  being  a 
tender  at  the  said  rates  bi/  tale  to  the  amount  of  £2  10s  in 
one  payment,  until  they  have  lost  one  twenty-fifth  of  their 
weight,  and  not  aftewards. 
French  5  franc  silver  pieces,  coined  before  26th  April  1842, 
at  4s  8d  each. 

'  Gold  and  silver  coins  of  the  same  nations  of  later  dates^ 
may  be  made  current  by  proclamation  to  be  issued  as  afore- 
said. 

Copper  coins  of  the  United  Kingdom,  (or  any  to  be  coin- 
ed by  Her  Majesty  of  not  less  than  five-sixths  the  weight  of 
such  coin)  at  their  nominal  rates. 

The  least  legal  weight  of  a  Sovereign  is,  5dwts.  2^  grs. 
— of  an  Eagle  coined  before  1834,  11  dwts.  6  grs.,  after 
1834,  10  dwts.  18  grs.— of  a  Dollar,  17  dwts.  4  grs.— of  a 
5  franc  piece  16  dwts. 


^27. 
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The  £  sterlings  in  any  act  or  contract  made  after  the  pas- 
sing of  the  Currency  Act,  [proclaimed  26  April,  1842]  is 
to  be  understood  as  equivalent  to  £1  4s  4d  cy.,  but  in  any 
act  or  contract  made  before  that  time,  the  word  sterling  is 
to  be  construed  according  to  the  intention  of  the  Legislature 
or  of  the  parties. 


How  many  farthings  in  one 

penny  ?  in  2  pence  ? 

in  3  pence  ? in  6  pence  ? 

in  8  pence  ? in  9  pence  ? 

in  12  pence  ?    in 

shilling?    in  2  shil- 


1 

lings '{ 

How  many  pence  in  2  shil 

lings? in   3s.?    

in  4«.  ?  in  6s.  ?  — 

8s.  ? in  10s.  ?  — - 

shillings  and  2  pence  ? 
in  2s.  3d.  ?  in  2s. 


m 


How  many  pence  in  4  far- 
things ? in  8  farthings  ? 

in  12  farthings  ? in 

24  farthings  ? in  32  far- 
things ? in  36  farthings  ? 


in  48  qrs.  ?     How  many 

shillings  in  48  qrs?  in 

96  qrs? 

How  many  shillings  in  24 
pence  ?  — — in  36d.  ?  ^— —  in 

in  2  48d.  ?  in  72d.  ?  —  in 

96d.  ?  in  120d.  ? - 


4d..? 


in  4s.  3d.  ? 


How  many  shillings  in    1 

pound  ?  in    2  ^  

in  Z£  ? in  4  £  in 

4^  6s.  ? in  Q£  8s.  ? 

in  3^*  10s.?  — 


2£  15s.  ? 


in  26d.  ? 
in  28d.  ? 
in  42d.  ? 


in27d.? 
in  30d.  ? 
in51d.? 


How   many  pounds  in  20 

shillings  ? in  40s.  ? 

in  60s.  ? in  80s.  ? 

in  86s.  ? in  128s;  ? 

in  70s.  ? -in  55s.  ? 

The  chandncr  o^  one  kind,  or  denomination,  into  another 
kind,  or  denomination,  without  altering  their  value,  is  call- 
ed Reduction.  (^  27.)  Thus,  when  we  change  shillings 
into  pounds,  or  pounds  into  shillings,  we  are  said  to  reduce 
them.  From  the  foregoing  examples,  it  is  evident,  that, 
when  we  reduce  a  denomination  of  greater  value  into  a  de- 
nomination of  less  value,  the  reduction  is  performed  by  mul- 
tiplication ;  and  it  is  then  called  Reduction  Descending. — 
But  when  we  reduce  a  denomination  of  less  value  into  one 
of  greater  value,  the  reduction  is  performed  6y  divsion ;  it 
is  then  called  Reduction  Ascending.    Thus,  to  reduce  pounds 
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to  shillings,  it  is  plain  we  must  multiply  by  20.  And  again, 
to  reduce  shillings  to  pomidv'^,  we  must  divide  by  20!  It 
follows,  therefore,  that  reduction  ^descending  and  ascending, 
reciprocally  prove  each  other. 


I.  In  \7£.   13s.  6fd.  how 
many  farthings  .^  • 

OPERATION. 

^.  s.  d.  qrs. 
17  13  6  3 
20s. 


a53s.  in  17<£.  13s. 
Ii2d. 

4242d., 
4q. 


2.  In  16971  farthings,  how 
many  pounds? 

OPERATION. 
Farthings  in  a  penny  4)16971  3qr. 

Pence  in  a  shilling,   12)4242  ()d« 

Shillings  in  a  pound  2|0)35|3  13^ 

\1£. 
Ans.  VidC  13s  6|<i. 


16971 5^5.  the  Ans. 
In  the  above  example,  be- 
cause  20   shillings  make    1 

pound  therefore  we  multiply ir^^^-Jj^;^  quoUenTil  4242 
1/^.  by  20,  increasing  the  ^gj^^g^  ^^^  ^  remainder,  of 
product  by  the  addition  of  the 


Farthings  will  be  rediiced 
to  penccj  if  we  divide  them 
by  4,  because  every  4  far- 
things make  1  penny.  There- 
fore, 10971  farthings,  divided 


given  shillings  (13,)  which, 
it  is  evident,  must  always  be 
done  in  lik"e  cases;  then,  be- 
cause 12  pence  make  1  shil 
linsf,  we  multiply  the  shillings 
(353)  by  12,  adding  in  the 
given  pence,  (6.)  Lastly, 
because  4  farthings  make  1 
penny,  we  multiply  the  pence 
(4242)  by  4,  adding  in  the 
given  farthings,  (3.)  We 
then  find,  that  in  17^*.  13s. 
(>fd.,    are    contained   1G971 


pence, 

3,  which  is  farthings,  of  the 
same  name  as  the  dividend. 
We  then  divide  the  pence 
(4242)  by  12,  reducing  them 
to  shillings ;  and  the  shillings 
(353)  by  20,  reducing  them 
to  pounds.  The  last  quotient 
\1£.,  with  the  several  re- 
mainders, 13s.  6d.  3qrs.  con- 
stitute the  answer. 

Note.  In  dividing  353s.  by 
20,  cut  off  the  cipher,  &,c,, 
as  taught  ^  22. 


farthings. 

\\  S8.  The  process  in  the   foregoing  examples,  if  care- 
fully examined,  will  will  be  found  to  be  as  follows,  viz. 


To  rtcluce  high  denominations 
to  lower, — Multiply  the  high- 
est denomination  by  that  num- 


2^0  reduce  low  dimmiinations 
to  higher. — Divide  the  lowest 
denomination    given   by  that 


5128. 
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ber  wliich  it  takes  of  tlie  next 
less  to  make  1  of  this  higher, 
(increasing  the  product  by  the 
number  given  if  any  of  that 


number  which  it  takes  of  tho 
same  to  make  I  ;  of  the  next 
higher.  Proceed  in  the  *ame 
manner  with  ea^h^ucceeding 
denomination,  until. you  have 
brought  it  to  tn6  denomina- 
tion required. 


less  denomination.)  Proceed 
in  the  same  manner  with  each 
succeeding  denomination,  un- 
til you  have  brought  it  to  the 
denomination  required. 

In  the  two  examples,  frofn  wliich  the  above  general  rules 
are  deduced,  the  denominations  are  pounds,  shillings,  pence 
and  farthings,  considered  as  in  Halifax  Currency ;  but  it  is 
obvious  that  these  rules  can  be  applied  to  all  currencies 
where  the  denominations  are  the  same ;  or  to  currencies  in 
which  the  denominations  are  different ;  and  in  general  to 
all  compound  numbers. 


EXAMPLES  FOR  PRACTICE. 


3.  Reduce  20^ 

4. 

5. 


14s.  2d.  to  pence. 


A?is.  49701 
24c£.  to  farthings.  Ans.  23040. 

6G£.  6s.  6d.  to  pence.  Ans.  15912. 

158^.   to  farthings.  ^7*5.151680. 

1234^.  15s.  7d.  to  farthings.  Ans.  1185388. 
337587  farthings  to  pounds,  &c. 

Ans.  351c£.  13s.  Od.  3q. 
1185388  farthings  to  pounds,  &c.  ', 

Ans.  UM£.  15s.  7d. 


10.  Reduce  32c£.  15s.  8d. 

to  farthings. 

12.  In  29  guineas,  at  !<£ 
3s,  4d.  each,  how  many  qrs.  ? 

14.  Reduce  $163,  at  6s. 
each,  to  pence  ? 

16.  In  15  guineas,  how  ma- 
ny pounds  ?  ^ 


11.  Reduce  31472  farthings 
to  pounds. 

13.  In  38976  farthings,  how 
many  guineas  1 

15.  Reduce  1 1736  pence  to 
dollars. 

17.  Reduce  2l£.  to  guin- 
eas. 


Note.  We  cannot  reduce  guineas  directly  to  pounds,  but 
we  may  reduce  the  guineas  to  shillings,  and  then  the  shil- 
lings to  pouncls. 


64  REDUCTION.  ^  20. 

OLD  CURRENCY. 

12  deniers  make  1  sou. 

20  sous         *'  '1  livre,  or  franc. 

The  livre^fe  lOd  Halifax  currency. 
In  32  livres  10  sous  how  many  sous  ? 
In  97  livres  11  sous,  how  many  sous? 
In  650  sous,  how  many  livres  1 
In  1951  sous,  how  many  livres  ? 
In  10  livres  6  sous  9  deniers,  how  many  deniers  ? 
How  many  pounds  currency  in  96  livres  ? 


' ;  ;  '  ■  FEDERAL  MONEY. 

'5T  20.'  Federal  money  is  the  coin  of  the  United  States. 
The  kinds  or  denominations,  are  eagles,  dollars,  dimes, 
cents,  and  mills. 

TABLE. 
10  mills         -         -         -         are  equal  to         -         1  cent. 
10  cents,  (=100   mills,)  -         -         -         r=l  dime. 

10  dimes,  '(=100  cents=1000  mills,)         -  =1  dollar. 

10  doll's.,  (=l00dimes=1000cents=10000  m's)=l  eagle* 

Sign.  •  This  character,  $,  placed  before  a  number,  shows 
it  to  express  federal  money. 

As  10  mills  make  a  cent,  10  cents  a  dime,  10  dimes  a 
dollar,  &c,  it  is  plain,  that  the  relative  value  of  mills,  cents, 
dimes,  dollars  and  eagles  corresponds  to  the  orders  of  units, 
tens,  hundreds,  &lc.  in  simple  numbers.  Hence,  they  may 
be  read  either  in  the  lowest  denomination,  or  partly  in  a 
higher,  and  pattly  in  the  lowest  denomination.     Thus  : 


3  4  6  5  2  may  be  read,  34652   mills;  or  3465  cents  and  2 
mills ;  or,    reckoning   the  eagles    tens   of  dollars,  and  the 

♦The  eagle  is  a  gold  coin,  the  dollar  and  dime  are  silvev  coins 
the  cent  is  a  copper  coin.  The  mill  is  only  i?nag-inari/,  there  being 
no  coin  of  that  denomination.  There  are  half  eagles,  half  dol- 
lars^ half  dimes,  and  half  cents,  real  coins. 
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dimes  tens  of  cents,    which  is  the  usual  practice,  the  whole 
may  be  read,  34  dollars  65  cents  and  2  mills. 

For  ease  in  calculating,  a  point,  (')  called  a  separatrix* 
is  placed  between  the  dollars  and  cents,  showing  that  all  the 
figures  at  the  left  hand  express  dollars,  while  the  two  first 
figures  at  the  right  hand  express  cents,  and  the  thirds  mills. 
*Thus,  the  above  example  is  written  $34*652 ;  that  is,  34 
dollars  65  cents  2  mills,  as  above.  As  100  cents  make  a 
dollar,  the  cents  may  be  any  number  from  1  to  99,  often  re« 
quiring  two  figures  to  express  them;  for  this  reason,  two 
places  are  appropriated  to  cents,  at  the  right  hand  of  the 
point,  and  if  the  number  of  cents  be  less  than  ten,  requiring 
but  one  figure  to  express  them,  the  ten's  place  must  be  filled 
with  a  cipher.  Thus,  2  dollars  and  6  cents  are  written  2'06. 
10  mills  make  a  cent,  and  C(msequently  the  mills  never  ex- 
ceed 9,  and  are  always  expressed  by  a  single  figure.  Only 
one  place,  therefore,  is  appropriated  to  mills,  that  is,  the 
place  immediately  following  cents,  or  the  third  place  from 
the  point.  When  there  are  no  cents  to  be  written,  it  is  ev- 
ident that  we  must  write  two  ciphers  to  fill  up  the  places  of 
cents.  Thus,  2  dollars  and  7  mills  are  written  2'007'.  Six 
cents  are  written,  06,  and  7  mills  are  written  '007.. 

Note.  Sometimes  5  mills  =i  a  cent  is  expressed  frac- 
tionally: thus,  *125  (twelve  cents  and  five  mills)  is  ex- 
pressed 12^  (twelve  and  a  half  cents.) 

17  dollars  and  8  mills  are  written,  17'008 
4  dollars  5  cents,         -     -     -     -      4'05 

75  cents, -       '75 

24  dollars, 24' 

9  cents, '09 

4  mills, '004 

6  dollars  1  cent  and  3  mills,         -    6'013 

Write  down  470  dollars  2  cents ;  342  dollars  40  centi*- 
and  2  mills ;  100  dollars,  1  cent  and  4  mills ;  1  mill ;  2 
mills;  3  mills;  4  mills;  ^  cent,  or  5  mills;  1  cent  and  I 
mill ;  2  cents  and  3  mills ;  six  cents  and  one  mill ;  sixty 
cents  and  one  mill ;  four  dollars  and  one  cent ;  three  cents ; 
five  cents  ;  nine  cents. 

*The  character  used  for  the  separatrix,  in  the  "  Scholars'  A- 
rilhmetic,"  was  the  cornrna,  the  comma  inverted  is  here  adopted, 
to  distinguish  it  from  the  comma  used  in  punctuation. 
F  2 
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REDUCTION  OF  FEDERAL  MONEY. 

t[  5IO,     How  many  mills  in  one   cent?  — in  2  cents? 

—  in  3  cents  ?  —  in  4  cents  ?  —  in  6  cents  ?  —  in  9 
cents?  —  in  10  cents?  —  in  30  cents  .^  — in  78  cents? 

—  in  100  cents,  (=1  dollar)?  —  in  2  dollars?  —  in  3 
dollars?  —  in  4  dollars?  —  in  484  cents?  —  in  563 
cents  1  — in  1  cent  and  2  mills  ?  — in  4  cents  and  5  mills  ? 

How  many  cents  in  2  dollars?  — in  4  dollars  .^  — in 
8  dollars?  — in  3  dollars  and  15  cents?  —  in  5  dollars 
and  20  cents  ?  —  in  8  dollars  and  20  cents  1  —  in  4 
dollars  and  6  cents? 

How  many  dollars  in  400  cents  1  —  in  600  cents  1  — 
in  380  cents  1  —  in  40765  cents  ?  How  many  cents  in 
1000  mills?  How  many  dollars  in  1000  mills  .^  —  in  3000 
mills?  —  in  8000  mills?  —  in  4378  mills  ?  —in 
846732  mills  ? 

As  there  are  10  mills  in  one  cent,  it  is  plain  that  cents  are 
changed  or  reduced  to  r.iills  by  multiplying  them  by  10,  that 
is,  by  merely  annexing  a  cipher,  (^  12.)  100  cents  make  a 
dollar ;  therefore  dollars  are  changed  to  cents  by  annexing 2 
ciphers,  and  to  mills  by  annexing  3  ciphers.  Thus,  16  dol- 
lars =1600  cents  =16000  mills.  Again,  to  change  mills 
hick  to  dollars,  we  have  only  to  cutoff  the  thrte  right  hand 
fig-ures,  (11  21  ;)  and  to  change  cents  to  dollars,  cut  off  the 
two  right  hand  figures,  when  all  the  figures  to  the  left  will 
^e  dollars,  and  the  figures  to  the  right,  cents  and  mills. 

Reduce  34  dollars  to  cents.  Ans.  3400. 

Reduce  240  dollars  and  14  cents  to  cents. 

Ans.  24014  cents. 

Reduce  $748'143  to  mills.  Ans,  748143  mills. 

Reduce  748143  mills  to  dollars.  Ans.  $748443. 

Reduce  3467489  mills  to  dollars.  .4«s.  3467'489. 

Reduce  48742  cents  to  dollarrs.  Ans.  $487'42. 

Reduce  1234678  mills  to  dollars. 

Reduce  3469876  cents  to  dollars. 

Reduce  S4867'467  to  mills. 

Reduce  984  mills  to  dollars.  Ans.  $  '984. 

Reduce  7  mills  to  dollars.  Ans.  $  '007. 

Reduce  $  '014  to  mills. 

Reduce  17846  cents  to  dollars. 
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Reduce  984321  cents  to  mills. 

Reduce  96174^  cents  to  dollars.  Ans.  $96'1T^- 

Reduce  2064^^  cents,  503  cents,  106  cents,  921^  cents, 
500  cents,  720^  cents  to  dollars. 

Reduce  86753  mills,  96000  mills,  6042  mills,  to  dollars. 


TROY  WEIGHT. 

^31,  It  is  established  by  law,  that  the  pound  Troy,  with 
its  parts,  multiples,  and  proportions,  shall  be  the  standard 
Aveight  for  weighing  gold*  and  silver  in  coin  or  bullion, 
drugs,  and  precious  stones.  The  denominations  of  Troy 
weight  are  pounds,  ounces,  pennyweights  and  grains. 
TABLE. 

24  grains  (grs.)  make  1  pennyweight,  marked  pwt. 

20  pennyweights     -  -    1  ounce,     -     -     -     -        oz. 

12  ounces     -     -     -       1  pound,     -     -     -     -         lb. 


1.  How  many  grains  in  a 
silver  tankard  weighing  3  lb. 
5oz.? 

3.  Reduce  210  lb.  8  oz.  12 
pwts.  to  pennyweights. 

5.  In  7  lb.  11  oz.  3  pwt. 
9  grs.  of  silver,  how  many 
grains? 


2.  In  19680  grains  how 
many  pounds,  dz/C. 

4.  In  50572  pwt.  how  ma* 
ny  pounds  ? 

6.  Reduce  45681  grains  to 
pounds. 


APOTHECARIES'  WEIGHT. 

Apothecaries'  weight!    js  used  by  apothecaries  and  phy- 
sicians, in  compounding  medicines.    The  denominations  are 
pounds,  ounces,  drams,  scruples,  and  grains. 
TABLE. 
20  grains,  (grs.)  make    1  scruple,  marked     G- 
3  scruples     -     -     -       1  dram,     -     -     -      5. 
8  drams     -     -     -     -     1  ounce,    -     -     -       §. 
12  ounces  -    -     -     -      1  pound,  -    -     -       lb. 

*The  fineness  of  gold  is  tried  by  fire,  and  is  reckoned  in  carats, 
by  which  is  understood  the  24th  part  of  any  quantity  ;  if  it  lose  noth- 
ing by  the  trial,  it  is  said  to  be  24  carats  fine  ;  if  it  lose  2  carats,  it 
is  then  22  carats  fine,  which  is  the  standard  for  gold. 

Silver  which  abides  the  fire  ivithout  loss  is  said  to  be  12  ounces  fine. 
The  standard  for  silver  coin  is  11  oz.  2  pwts.  of  fine  silver,  and  18 
nwts.  of  copper  melted  together. 

1  The  pound  and  ounce  apothecaries*  weight  and  the  pound  and 
ounce  Troy,  are  the  samc;  only  difli*erentlj  divivided;  and  subdivided. 
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7.  In   9  lb.  8  §.  1  3.  2  9|     8.  Reduce  55799   grs.  to 
19  grs.,  how  many  grains.       (pounds. 


AVOIRDUPOIS  WEIGHT.* 

It  is  established  by  law  that  the  pound  Avoirdupois 
with  its  parts  &lc.  shall  be  considered  as  the  standard  for 
weighing  every  thing  commonly  sold  by  weight,  except 
those  articles,  in  weighing  which,  Troy  weight  is  used. 
The  denominations  are  tons,  hundreds,  quarters,  pounds, 
ounces,  and  drams. 

TABLE. 

16  drams,  (drs.)  make  1  ounpe,      *     marked     -     oz. 

16  ounces     -     -     -     -  1  pound, lb. 

28  pounds  -     -     -     -    1  quarter,      -----     qj-. 

4  quarters     -    -     -     1  hundred  weight     -     -  -  cwt. 

'  20  hundred  weight  -     1  ton, T. 

Note  1.  In  this  kind  of  weight,  the  words  gross  and  net 
are  used.  Gross  is  the  weight  of  the  goods,  together  with 
the  box,  bal«,  bag,  cask,  &c,  which  contains  them.  Net 
weight  is  the  weight  of  the  goods  only,  after  deducting  the 
weight  of  the  box,  bale,  bag,  or  cask,  &/C.,  and  all  other  al- 
lowances. 

Note  2.  A  hundred  weight,  it  will  be  perceived  is  112  ^. 
Merchants  at  the  present  time,  in  the  principal  sea  ports  of 
the  United  States,  buy  and  sell  by  the  100  pounds. 


9.  A  merchant  would  put 
109  cwt.  0  qrs.  12tb.  of  rais- 
ins into  boxes,  containing  26 
lb.  each ;  how  many  boxes 
will  it  require? 

11.  In  12  tons,  15  cwt. 
1  qr.  19ib.  6  oz.  12  dr.  how 
many  drams? 

13.  In  281b.  avoirdupois, 
how  many  pounds  Troy  ? 


10.  In  470  boxes  of  raisins, 
containing  26  lb.  each,  how 
many  cwt.  ? 


12.  In  7323500  drams,  how 
many  tons? 

14.  In  34  lb.  0  oz.  6  pwt. 
16  grs.  Troy,  how  many 
pounds  avoiadupois  "^ 


•175  02.  Troy-192  oz.  avoirdupois,  and   1751b.  troy=1441b  avoirdu- 
pois, lib.  troy=5760  grains,  and  1  lb.  avoirdupois==70U0  grains  troy. 


^31. 
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CLOTH  MEASURE. 

Cloth  measure  is  ysed  in  selling  cloths  and  other  goods 
sold  by  the  yard,  or  ell.  It  is  established  by  law  that  the 
English  yard  with  its  parts  &c.  shall  be  the  standard  for 
measuring  all  kinds  of  cloth  or  stuffs  made  of  wool,  flax  &c. 
the  English  ell,  when  there  is  a  special  contract  for  it  may 
be  used  with  it«  parts.  The  denominations  are  ells,  yards, 
quarters  and  nails.  '     ' 

TABLE. 


4  nails,  (na.)  or  9  inches  make 

4  quai'tiers  or  36  inches,     -     - 
3  quarters     ------ 

5  quarters 

6  quarters     -    -    -    -    -    - 

16.  In573^yds.  1  (ir.  l^pa, 

ho w  m  any  n  ails  .^ '       < ^  '  <?> -  -    ' 
18.  Ih  151  ells  "^g.  how 

many  yards  .^ 

Note.  C^'hsultU  28  ex.  16. 


quarter,  marked 
yard,     -     -     - 
ell  Flemish,     - 
ell  Engli'sh,     - 
ell  French,     -    > 


17.    In    9173 

many  yards? 

19. '  In    188f   yards, 
many  ells  English  ? 


qr. 

-     yd. 

-  -  E.  Fl. 

-  -  E.  E. 

-  -  E.  Fr. 

nails,   how 


how 


LONG  MEASURE. 


Long  measure  is  used  in  measuring  distances,  or  other 
things,  where  length  is  considered  without  regard  to  breadth. 
The  denominations  are  degrees,  leagues,  miles,  furlongs, 
rods,  yardsj  feet,  inches,  and  barley-corns. 

TABLE. 

3  barly-corns,  (bar.)  make  1  inch,     -     marked  -     in 
12  inches     -     -     -     -     - 

3  feet 

5^  yards,  or  16^-  f^et,     - 
40  rods,  or  220  yards,     - 

8  furlongs,  or  320  rods,  ■ 

3  miles,     -     -     -     -     - 
60  geogr aphicai  „  or  69^   ) 
statute  miles,     -     | 

360  degrees,     -    -    -       | 


foot, 

yard,     -     -  (  -     - 
rod,  p^rch,  or  pole, 
furlong,     -     -     - 
mile,     -     -     -•  - 
leauge,     -     -     -     . 


ft 

yd 

r.  p 

fur 

M 

L 


1  desrree. 


-     deg. 


a  great  circle,  or  circumfer- 
ence of  the  earth. 


IT  31 


REpUCTION. 


It  is  established  by  law,  that  the  Paris  foot  with  its  parts, 
&.C.  shall  be  the  standard  measure  of  length,  for  measuring 
land,  wood,  timber,  stone,  masons',  cai^^enter's',  and  joiners' 
work.  The  English  foot  may  be  used  wlien  there  is  a  spe- 
cial contract  for  it. 

TABLE. 


12  lines  make  1  inch. 

*    3  toises  make   1  rod. 

1*2  inches    -    1  foot. 

^  10  rods     -     -      1  arpent. 

(3  feet      -       1  toise. 

84  arpents     -       1  leauge 

1  French  foot  =lJ^(y  English  feet. 


20.  How  many  barley-corns 
will  reach  round  the  globe,  it 
being  3G0  degrees  ? 

Note.  To  multiply  by  2  is 
to  take  the  multiplicand  2 
times ;  to  multiply  by  1  is  to 
take  the  multiplicand  1  time ; 
to  multiply  by  ^  is  to  take 
the  multiplicand  half  a  time, 
that  is,  the  half  of  it.  There- 
fore, to  reduce  3G0  degrees  to 
statute     miles,    we    multiply  rod;    and    132105600 /ec^ 


21.  In  4755801G00  barley- 
corns, how  many  deg;re€s  ? 

Note.  The  barley-corns  be- 
ing divided  by  3,  and  that 
quotient  by  12,  we  have 
13210(3500  i'eti  which  are  tq 
be  reduc,ed  to  rods.  We  can- 
not easily  divide  by  16^  on 
account  of  the  fraction  ^  j  but 
lUfcet  —  ^^  half  feet,  in  1 


first   by    the   whole  number, 
69,    and  to  the   product  add 
half  the  multiplicand.    Thus: 
^)360 
69^ 


3240 
2160 

180  half  the  multiplicand. 


25020  satute  miles    in  360° 
22.  How  many  inches  from 
Quebec  to  Three  Rivers,  sup- 
posing it  to  be  90  miles  .^  ■ 

24.  How  many  times  will 
a  wheel  16  feet  and  6  inches 
in  circumference,  turn  round 
in  the  distance  from  Quebec 
to  St.  Annes,  supposing  it  to 
be  60  miles  ? 


264211200  half  feet,  which 
divided  by  33)  gives  8006400 
roch. 

Hence,  when  the  divisor  is 
encumbered  with  a  fraction, 
J-  or  ^,  &LQ,.,  we  may  reduce 
the  divisor  to  halves  or  fourths 
&c. ,  and  reduce  the  dividend 
to  the  ssmt^ ;  then  the  'qho- 
tient  will  be  the  true  answer. 

23.  In  30539520  inches, 
how  many  miles  ? 

25.  If  a  wheel  16  feet  6  iii, 
in  circumference,  turh  round 
1 9200  times  in  goitfg  from 
Quebec  to  St.  Aanes,  what  i» 
the  distance  ? 


^  32. 


REDUCTION. 


2G.  In  28  leagues,  43  ar- 
pents,  how  many  feet  ?  how 
many  toises  ?  how  many  rods  1 


27.  In  7000  feet  how  many 
rods  ?  how  many  arpents  ? 


LAND  OR  SQUARE  MEASURE. 

Sq^uare  measure  is  used  m  measuring  land,  and  any  other 
thing,  where  length  and  breadth  are  considered.  The  de- 
nominations are  miles,  acres,  roods,  perches,  yards,  feet  and 
inches. 

fl  i\^,  3  feet  in  length  make  a  yard  in  long  measure ;  but 
it  requires  3  feet  in  length,  and  3  feet  in  breadth,  to  make 
a  yard  in  square  measure ;  3  feet  in  length  and  1  foot  wide, 
make  3  square  feet ;  3  feet  in  length  and  2  feet  wide, 
make  2  times  3,  that  is,  6  square  feet ;  3  feet  in  length  and 
3  feet  wifie  make  3  times  3,  that  is  9  square  feet.  This 
will  clearly  appear  from  the  annexed  figure. 
3  feet  =^l  yard. 


It  is  plain,  also  that  a  square  foot, 
that  is,  a^quare  12  inches  in  length 
and  12  inches  in  breadth,  must  con- 
tain 12X12==444  square  inches. 


144  square  inches: 


TABLE. 
12X12;  that  is, 


''I 
12  inches  in  length  and  12  inch-  >  make  1  square  foot 

es  in  breadth,     -----     j 

9  square  feet=3X3 ;  that  is,  3  feet  ) 

in  length  and  3  feet  in  breadth     ) 

30 J-  square  yards=5^X5J,  or  272]     » 

square  feet=r:164Xlt)^     -     -        ) 

40  square  rods, -     - 

4  roods,  or  160  square  rods,     - 

()40  acres,     -------. 

Note.  Gunter's   chain,  used  in  measuring  land  is  4  rods 

in  length.     It  consists  of  100  links,   each  link  being  7y^^?j 

inches  in  length;  25  links  make   1  rod   long  measure  and 

025  square  links  make  1  square  rod. 


1  squa)re  yard. 

(  1  square  rod. 

(  perch  or  pole 

1  rood. 

1  acre. 

1  square  mile. 


7^^ 
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FRENCH  SQUARE  MEASURE. 
144  sqiiafe  inches  make    1  square  foot. 
36     -         feet     -     -         1 
9     -         toises     -     -     1 
100     -         rods     -     -     -  1 
7050     -         arpents   -     -    1 
02500  French  feet  ^71289  English  feet. 

Reduce  10  leagues  to  feet, to  toises, to  rods. 

Reduce  98704321  feet  to  toises, to  rods, to  ar- 
pents,   to  leagues. 


toise. 
rod. 
arpent. 
league. 


28.  In  17  acres  3  roods  12 
rods,  how  many  square  feet  1 

Note.  In  reducing  rods  to 
feet 


29.  In  776457  square  feet, 
how  many  acres? 

Note.  Here  we  have  776457 

the   multiplier   will    be 'square  feet   to  be  divided  by 

To  multiply  by  1,  is  to|272^.    Reduce  the  divisor  to 

take  a  fourth  part  of  the  mnX-Vfourths ,  that   is   to  the  low- 

tiplicand.    The   principle    isjest  denomination  contained  in 


.--2^. 


the  same  as  shown  in  ^]   28, 
ex.  20. 


30.  Reduce  04  square  miles 
to  square  feet.  ? 

32.  There  is  a  town  6  iriiles 
square ;  how  many  square 
miles  in  that  town?  how- 
many  acres  ? 


It ;  then  reduce  the  dividend 
io  fourths,  tha:t  is,  to  the  same 
denomination,  as  shown  ^  31, 
ex.  21. 

31.  In  1,784,217,600  sq. 
feet,  how  many  square  mile^? 

33.  Reduce  23040  acres  to 
square  miles. 


SOLID  OR  CUBIC  MEASURE. 


Solid  or  cubic  measure  is  used  in  measuring  things  that 
have  length,  breadth,  and  thichiess ;  such  as  timber,  wood, 
stone,  bales  of  goods,  &/C.  The  denominations  are  cords, 
tons,  yards,  feet  and  inches. 

H  33.  It  has  been  shown,  that  a  square  yard  contains 
3X3=9  square  feet.  A  cubic  yard  is  3  feet  long,  3  feet 
wide,  and  3  feet  thick.  Were  it  3  feet  long,  3  feet  wide 
and  one  foot  thick,  it  would  contain  9  cubic  feet ;  if  2  feet 
thick,  it  would  contain  2x9i=:18  cubic  feet;  and,  as  it  is 


1133. 
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3  feet  thick,  it  does  contain  3X9=27   cubic   feet.     This 
will  clearly  appear  from  the  an- 
lyd=3  ft  long,      nexed  figure. 


It  is  plain,  also,  that  a  cubic 
foot,  that  is,  a  solid  12  inches  in 
length,  12  inches  in  breadth,  and 
12  inches  in  thickness,  will  con- 
tain 12X12X12=1728  solid  or 
cubic  inches. 


TABLE. 

1728   solid  inches,=12X  12X12,) 

that  is,  12    inches   in  length,  / 

12  in  breadth,  12  in  thickness,  j 

27  solid  feet,zz:3x3X3 

40  feet   of  round  timber,   or  50    ) 

feet  of  hewn  timber,  } 

128  solid  feet,=:8x4X4, 

8   feet    in   length,  4 


make  one  solid  foot. 

-  1  solid  yard. 

-  1  ton  or  load. 


IS,    ) 


1  cord  of  wood. 


that  is, 
feet 
width,  and  4  feet  in  height. 
Note.     What  is  called  a  cord  foot,  in  measuring  wood,  is 
16  solid  feet;  that  is,  4  feet  in  length,  4  feet  in  width,  and 
1  foot  in  height,  and  8  such  feet,  that  is  8  cord  feet  make  1 
cord. 

FRENCH  SOLID  MEASURE. 
1728  solid  inches  make  1  solid  foot. 
216     -     -     feet  make  1  toise. 
1000  French  feet  =1218,186432  English  feet. 


32.  Reduce  9  tons  of  round 
timber  to  cubic  inches. 

34.  In  37  cord  feet  of  wood 
how  many  solid  feet  ? 

36.  Reduce  64  cord  feet  of 
wood  to  cords. 

38.  In  16  cords  of  wood, 
how  many  cord  feet?  how 
many  solid  feet? 

40.  In  12  toises  how  many 
inches? 

G 


33.  In  622080  cubic  inch- 
es how  many  tons  of  round 
timber.^ 

35.  In  592  solid  feet  of 
wood,  how  many  cord  feet? 

37.  In  8  cords  of  wood, 
how  many  cord  feet  1 

39.  In  2048  solid  feet  of 
wood,  how  many  cord  feet ; 
how  many  cords  ? 

41.  In  834692773  inches 
how  many  feet;  how  many 
toises  T 


REDUCTIOX. 

WINE  MEASURE. 


UniJ. 


It  is  estJiblishcrl  by  law  that  the  wine  gallon  with  it9 
|)arts,  &c.  shall  be  the  standard  liquid  measure,  for  measur- 
U15  wine,  cider,  beerj  and  all  other  li([uids  commonly  sold 
by  gauge,  ur  measure  of  capacity.  The  denominations  are 
tuns,  pipes,  hogsheads,  barrels,  gallons,  quarts,  pints,  artd 
rriljj?. 

TABLE. 


4     gills  (gi.)     -     make     - 

1  pint,    marked 

pt. 

^     pints     ^         -         -         - 

1  quart, 

qt. 

4     quarts         -         .         ^ 

1  gallon, 

gal, 

'U^  gallons         .         -         - 

1   barrel, 

bar. 

(>3     gallons 

1  hogshead, 

hhd 

2     hogsheads         -         -     - 

•1  pipe, 

P. 

2     pipes,  or  four  hogsheads 

1  tun. 

T. 

Note.  A  gallon  wine  measure,  contains  231  cubic  inches. 


42.  Reduce  12  pipes  of  wine 
to  pints. 

44.  In  9  P.  1  hhd.  22  gals. 
»1  qts.  how  many  gills  ^ 


43.  In  12096  pints  of  wine, 
how  many  pipes  1 

45.  Reduce  39032  gills  to 
[pipes. 


46.  In  a  tun  of  cider,  how|     47.  Reduce  2o2  gallons  to 
njanv  orallons  ?  tuns. 


ALE  OR  BEER  MEASURE. 

Ale  or  beer  measure  is  used  in  measuring  ale,  beer,  and 
nsilk.  The  denominations  are  hogsheads,  barrels,  gallons, 
quartos  and  pints. 

TABLE. 
2  pints  (pts.)         make         1  quart,         marked        qt. 
4  quarts     -         -         -  1  gallon,         -         *        gal. 

30  gallons   -         -         -  1  barrel,         -         -        bar. 

r»4  gallons  -         -         -  1   hogshead,    -         -        hhd. 

fjtoir,  A  gallon  beer  measure,  contains 282 cubic  inc*hes. 
^.  Reduce  47  bar.  ISgal.l     49.  In  13680  pints  of  ale, 
of  ale  to  pmts.  how  many  barrels? 

r»0.  In  29  hhds.  of  beer,  51.  Reduce  12528  pints  to 
how  many  pints?  jhogsheads. 


DRY  MEASURE.  i^ 


^  33.  REDUCTION. 

DRY  MEASUR 

Dry  measure  is  used  in  measuring  all  dry  goods,  such  as 
grain,  fruit,  roots,  salt,  coal,  &lc.  The  denominations  are 
chaldrons,  bushels,  pecks,  quarts,  and  pints. 

TABLE. 
2  pints  (pts.)     make     -     1  quart,     ^     marked     -    qt. 
8  quarts         -         ^         -    1  peck,     ,         -         -      pk, 
4  pecks  -         -         -    1  bushel,  -         r         -      bu. 

36  bushels       -        -        -    1  chaldron,        -        -      ch. 
Note.  A  gallon  dry  measure,  contains  268^  cubic  inches^ 
A  Winchester  bushel  is  18^^  inches  in  diameter,  8  inches 
deep,  and  contains  2150f  cubic  inches. 

It  is >established  bylaw  that  the  Canada  Minot,  with  its 
parts,  multiples,  and  proportions,  shall  be  the  standard  in 
Dry  Measure. 

1  pot=116'94589  English  cubic  feet. 
20  pots  mal^  one  minot, 

OLD  MEASURE. 
make   -     1      -     -     -     ^     -     boisseau. 

-  --      1      ^---^     minot. 

-  -     -     1      ,     -     -     ^     -     mine. 

-  -     -     1      -     -     .     ^     -     setier. 

-  -    -      1 muid. 

40  French  cubic  inchest;  1  litron. 

The  standard  measure  for  the  sale  and  purchase  of  coal, 
for  this  Province,  is  the  chaldron  of  36  minots,  each  minot 
to  be  heaped  up. 


16  litrons     - 

3  boisseaux 

2  minots    - 

2  mines 

12  setiers     - 

52.  In  75  bushels  of  wheat 
how  many  pints  ? 

54.  Reduce  42  chaldrons  of 
coal  to  pecks. 


53.  In  4800  pints,  how  ma^ 
ny  bushels  ?u 

55.  In  6048  pecks,  how 
many  chaldrons  .' 


TIME. 

The  denominations  of  time   are  years,    months,   weeks, 
days,  hours,  minutes,  and  seconds. 
TABLE. 
60  seconds  (s.)     -     make    -     1  minute,     marked     m. 
60  njinutes  ,         .        .     i  hour,         -        -       h. 


76  REDUCTION.  If  34. 

34  lours         -        -        -  1  (lay,  -        -     d. 

7  days  -        .        .  1  week,-    -        -      w. 

4  weeks        -        -         -  l  month,     -         -      mo. 

13  montlis,  1  day  and  6  hours,  )  1  common,  or  ) 

or  365  days  and  6  hours,    >      Julian  year,  i    '     j  ' 
ff  34.  The  year  is  also  divided  into  12  calendar  months, 
which  in  the  order  of  their  succession  are  numbered  as  fol- 
lows, viz. 
January,     1st  month,  has  31  days. 


February,  2d, 

-  28 

March,       3d, 

-  31 

i 

April,         4th, 

.  30 

May,          5th, 

-  31 

Note.  When  any  year 

June,          6th, 

-  30 

can  be  divided  by  4  with- 

July,          7th, 

-  31 

out  a  remainder,  it  is  cal- 

August,     8th, 

-  31 

led  leap  year,    in  which 

September  9th, 

.  30 

February  has  29  days. 

October      10th,     - 

-  31 

November  11th, 

.  30 

* 

December  12th,     - 

-  31 

The  number  of  days  in  each  month  may  be  easily  fixed 
in  the  mind  by  committing  to  memory  the  following  lines  : 

Thirty  days  hath  September, 
April,  June  and  November, 
February  twenty-eight  alone  ; 
All  the  rest  have  thirty-one. 

The  first  seven  letters  of  the  alphabet,  A,  B,  C,  D,  E,  F,  G, 
are  used  to  mark  the  several  days  of  the  week,  and  they  are 
disposed  in  such  a  manner,  for  every  year,  that  the  letter  A 
shdl  stand  for  the  1st  day  of  January,  B  for  the  2d,  &c.  In 
pursuance  of  this  order,  the  letter  which  shall  stand  for  Sun- 
day y  in  any  year,  is  called  the  Z^ommica/Ietter  for  that  year. 
The  Dominical  letter  being  known,  the  day  of  the  week  on 
which  each  month  comes  in  may  be  readily  calculated 
from  the  following  couplet : 

At  Dover  Dwells  George  Brown  Esquire, 
Good  Carlos  Finch  And  David  Fryer. 
These  words  correspond  to  the  12  months  of  the  year,  and 
the  first  Utter  in  each  word  marks  the  day  of  the  week  on 
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which  each  corresponding  month  comes  in;  whence  any  other 
day  may  be  easily  found.  For  example,  let  it  be  required 
to  find  on  what  day  of  the  week  the  4th  of  July  falls,  in  the 
year  1827,  the  Dominical  letter  for  which  year  is  G.  Good 
answers  to  July  ;  consequently,  July  comes  in  on  a  Sunday; 
wherefore  the  4th  of  July  falls  on  Wednesday. 

Note.  There  are  Uoo  Dominical  letters  in  leap  years, 
one  for  January  and  February,  and  another  for  the  rest  of 
the  year. 


5G,  Supposing  your  age  to 
be  15y.  19d.  J  Ih.  37m.  45s., 
how  many  seconds  old  are 
you,  allowing  3(>5  days  C 
hours  to  the  year .-' 

58.  How  many  minutes  from 
the  1st  day  of  January  to  the 
14th  day  of  August,  inclu- 
sively ? 

69.  How  many  minutes  from 
the  commencement  of  the  war 
between  America  and  Eng- 
land, April  19th,  1775,  to  the 
settlement  of  a  general  peace, 
which  took  place  Jan.  20th, 
1783  7 


57.  Reduce  475047465  se- 
conds  to  years. 


59.  Reduce  325440  minutes 
to  days. 


61.  In   4079160 
how  many  years  ? 


mmutes, 


CIRCULAR  xMEASURE,  OR  MOTION, 

Circular  measure  is  used  in  reckoning  latitude  and  longi- 
tude; also  in  computing  the  revolution  of  the  earth  and 
other  planets  round  the  sun.  The  denominations  are  cir* 
cles,  signs,  degrees,  minutes  and  seconds. 

TABLE. 
60  seconds  (')     make  1  minute,  marked         ' 

60  minutes         -         -         -    1  degree,         ^  .  ^ 

30  degrees         -        -         -    1  sign,  -  -  s 

12  signs,  or  360  degrees,    -    1  circle  of  tlie  zodiac. 

Note.  Ever)*  circle  whether  great  or  small,  is  divisible 
into  369  equal  parts,  called  degrees 


62.  Reduce  9s.  13<>  2>  to 
second.^. 

G  2 


63.  In  1020300  ,  how  m 
decrees  ? 


any 


78  SUPPLEMENT  to  REDUCTION.  *|  34. 

The  following  are  denominations  of  things  not  included  in 
the  tables : — 

12  particular  things  make         1  dozen. 

12  dozen         -         -         -         -        l  gross. 

12  gross,  or  144  dozen,         -         -  1  great  gross. 

Also, 
20  particular   things        make         1  score. 
6  points  make  1  line,  )  used  in   measuring  the  length  of 
12  lines         -     1  inch  |      the  rods  of  clock  pendulums. 

4  mche%     -     1  hand  |  "^fj^^^^^"""^  *''*"  ^^'^^^  "'' 

6  feet         -         1  fathom  used  in  measuring  depths  at  sea. 
112  pounds        make  -     1  quintal  of  fish. 

24  sheets  of  paper      make       1  quire. 
20  quires         -         -         -        1  ream. 


SUI»PLEMENT  TO  REDUCTION. 

QUESTIONS. 
1.  What  is  reduction 'i  2.  Of  how  many  varieties  is  reduction  ?  3. 
what  is  understood  by  different  dei'ominaiions,  as  of  money,  weight, 
measure,  inc.  ?  4.  How  are  high  denominations  brouojht  into  lower  1 
6.  How  are  low  denominations  brought  into  higher?  6.  What  are 
the  denominations  of  Halifax  currency  ?  7.  What  name  is  given  to 
the  currency  of  this  Province  1  8.  And  why?  9.  Are  tlie  ratios  of 
the  different  denominations  to  each  other  the  same  as  in  Englis}!  mo- 
ney ?  10.  Will  the  rulefor  reduction  of  one  denomination  to  another 
in  Halifax  currrency;  apply  to  all  currencies  in  which  the  denomina- 
tions arc  of  the   same    name?     11.  What  is  the  usr   of  Troy  weight 

and,  what    are  the   denominations'?     12.   -avoirdupois    weight  7 

>  the  denominations  ?  13.  What  distinction  do  you  make  between 
gross  and  net  weight "?  14.  What  distinction  do  you  make  between 
long,  square,  and  cubic  measure  ?    15.   What  are   the  denominations 

in    long    measure "?    10.  square    measure?      17. in    cubic 

measure  l  18.  How  do  you  multiply  by  1-2?  19.  When  the  divisor 
contains  a  fraction  how  do  you  proceed?  20.  How  is  the  superficial 
■contents  of  a  square  figure  found?  21.  How  is  the  solid  contents  of 
any  body  found  in  cubic  measure?  22.  How  many  solid  or  cubic  fert 
of  wood  make  a  cord  '?  23.  What  is  understood  by  a  cord  foot  ?  24. 
Howm-any  such  feet  make  a  cord  ?  25.    What  are  the  denominations 

of  dry  measure  1  26.  of  wine  measure  ?    27. of  time  ?    28. 

of  circular  measure  1  29.  For  what  is   circular  measure  used  .<' 

.30.  How  many  rods  in  length  is  Gunter's  chain?  of  how  many  links 
does  it  consist  1  how  many  links  make  a  rod  ?  31.  How  many  rods 
in  a  mile  ?  32,  How  tnany  square  rods  in  an  acre  1  33.  How  many 
pounds  make  1  cwt,  ? 
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EXERCISES. 

1.  In  154  dollars,  at  5s.  each,  how  many  pounds,  &c. 

A?is.  38o£\  10s. 

2.  In  36  guineas,  at  l£.  3s.  4d  each,  how  many  crowns, 
at  5s.  6d.  ?  Ans.  131  crowns  and  2s.  lOd.  over. 

3.  How  many  rings,  each  weighing  5pwt.  7grs.,  mky  be 
made  of  31b.  5oz.  16pwt.  2grs.  of  gold  ?  Ans.  158. 

4.  Suppose  a  bridge  to  be  212  rods  in  length,  how  many 
times  will  a  chaise  wheel,  18  feetGinches  in  circumference, 
turn  round  in  passing  over  it  1  Ans    1892^?  times. 

5.  In  470  boxes  sugar,  each  261b.,  how  many  cwt.? 

6.  In  101b.  of  silver,  how  many  spoons,  each  weighing 
loz.  lOpwt.  ? 

7.  How  many  shingles,  each  covering  a  space  4-  inches 
one  way  and  6  inches  the  other,  would  it  take  to  cover  1 
square  foot?  How  many  to  cover  a  roof  40  feet  long,  and 
24  wide?     {See  ^  25.)  Ans.  to  the  last,  5760  shingles. 

8.  How  many  cords  of  wood  in  a  pile  26  feet  long  4  feet 
wide,  and  6  feet  high  ?  Ans.  4  cords,  and  7  cord  feet. 

9.  There  is  a  room  18  feet  in  length,  16  feet  in  width, 
and  8  feet  in  height ;  how  many  rolls  of  paper,  2  feet  wide, 
and  containing  11  yards  in  each  roll,  will  it  take  to  cover 
the  walls?  ^«5.  8fi. 

10.  How  many  cord  feet  in  a  load  of  wood  6-J^feet  long, 

2  feet  wide,  and  5  feet  high?  Ans.  4^^  cord  feet. 

11.  If  a  ship  sail  7  miles  an  hour,  how  far  will  she  sail, 
at  that  rate,  in  3vv.  4d.  16h? 

12.  A  merchant  sold  ]2  hhds.  of  brandy,  at  $3  a  gallon; 
how  much  did  each  hogshead'come  to,  and  to  how  much  in 
currency  did  the  whole  amount? 

13.  How  much  cloth,  at  7s.  a  yard,  may  be  bought  for 
29^.  Is? 

14.  A  goldsmith  sold  a  tankard  for  10^  8s.  at  the  rate 
of  5s.  4d.  per  ounce  ;  how  much  clid  it  weigh  ? 

15.  An  ingot  of  gold  weighs  21bs.  8oz.  16pwt. ;  how 
much  is  it  worth  at  3d.  per  pwt.  ? 

16.  At  11  pence  a  pound,  what  will  1  T.  2cwt.  3qrs. 
1611).  of  lead  come  to  ? 

17.  Reduce  14445  ells  Flemish  to  ells  English. 

18.  There  is  a  house,  the  roof  of  which  is  44^-  feet  in 
length,  and  20  feet  in  width,  on  each  of  the  two  sides;  if 

3  shingles  in   width    cover   one  foot  in   length,  how  many 


80  ADDITION   OF    COMPOUND    NUMBERS.  ^  34,  35. 

i»hingles  will  it  take  to  lay  one  course  on  this  roof?  if  3 
courses  make  one  foot,  how  many  courses  will  there  be  on 
pne  side  of  the*  roof?  how  many  shingles   will    it  take  to 

cover  one  side  ? to  cover  both  sides  ? 

Ans.  16020  shingles. 

19.  How  many  steps,  of  30  inches  each,  must  a  man 
take  in  travelling  54^-  miles  ? 

20.  How  many  seconds  of  time  would  a  person  redeem 
in  40  years,  by  rising  each  morning  i  hour  earlier  than  he 
now  does? 

21.  If  a  man  lay  up  4  a  dollar  each  day  Sundays  except- 
ed, how  many  pounds  would  he  lay  up  in  45  years  ? 

22.  If  9  candles  are  made  from  1  pound  of  tallow,  how 
many  dozen  can  be  made  from  24  pounds  and  10  ounces? 

23.  If  one  pound  of  wool  make  60  knots  of  yarn,  how 
many  skeins,  of  ten  knots  each,  may  be  spun  from  4  pounds 
6  ounces  of  wool  ? 
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^  35.  1.  A  boy  bought  a  knife  for  9  pence,  and  a  comb 
for  3  pence ;  how  much  did  he  give  for  both  ?  Aris.  1  shil- 
ling. 

2.  A  boy  gave  2s.  6d.  for  a  slate,  and  4s.  Qd.  for  a  book  ; 
how  much  did  he  give  for  both  ? 

3.  Bought  one  book  for  Is.  6d.,  another  for  2s.  3d.,  an- 
other for  7d. ;  how  much  did  they  all  cost  ?       Ans.  4s.  4d. 

4.  How  many  gallons  are  2qts.-|-3qts--f~l^t.  1 

5.  How  many  gallons  are  3  qts.  -|-  2  qts.  +  1  <lt-  +  ^ 
i.]ts.  +  2qts.  ? 

6.  How  many  shillings  are  2d.-f3d.+5d.+6d.-f-7d  ? 

7.  How  many  pence  are  Iqr.  +2  qrs.  -\-  3  qrs.-f-  2  qrs. 
+  lqr.? 

8.  How  many  pounds  are  4s.  +  10s.  -|-  15s.  +  Is.  ? 

9.  How  many  minutes  are  30sec.  -f-  45sec.  -f-  20sec  / 

10.  How   many  hours  are  40  min.  -f-  25  min.  -f-  ^«iin.  ^ 

1 1.  How  many  days  are  4h.  +8h.  -f  lOh.  +  20h.  ? 

12.  How  many  yards  in  length  are  If.  -}"  2f.  ^-  li. 
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13.  How  many  feeet  are  4  in.  +  8  in.  +  10  in.  -j-  2in.+ 
1  inch? 

14.  How  much  is  the  amount  of  1yd  2ft.  6in'  +2  yds. 
1  ft.  8  inches  ? 

15.  What  is  the  amount  of  2s.  6d.+48.  3d.+7s.  8d.  ? 

16.  A  man  has  2  bottles,  which  he  wishes  to  fill  with 
wine ;  one  will  contain  2  gal.  3  qts.  1  pt.  and  the  other  3 
qts. ;  -how  much  wine  can  be  put  in  them  ? 

17.  A  man  bought  a  horse  for  15£  14s.  6d.,  a  pair  of 
oxen  for  20^.  2s.  8d.,  and  a  cow  for  5^.  6s.  4d. ;  what  did 
he  pay  for  all  ? 

When  the  numbers  are  large  it  will  be  most  convenient 
to  write  them  down,  placing  those  of  the  same  kind,  or  de- 
nomination, directly  under  each  other,  and,  beginning  with 
those  of  the  least  value,  to  add  up  each  kind  separately. 

OPERATION. 

In  this  example,   adding   up  the 
column  of  pence,  we  find  the  amount 
to  be  18  pence,  which  being  =  Is. 
6d.,  it   is  plain  that   we  may  write 
Arts. a       3       6  down  the  6d.  under  the  column  of 
pence,  and  reserve  the  Is.  to  be  add- 
ed in  with  the  other  shillings. 
Next,  adding   up  the  column   of  shillings,   together  with 
the  Is.  which  we  reserved  we  find  the  amount  to  be  23s. 
:=1.£.  3s.     Setting  the  3s  under  its  own    column,  we  add 
the  la^.  with  the  other  pounds,  and,  finding  the  amount  to 
be  4l»£^.  we  write  it  down,  and  the  work  is  done. 

Ans.  41.£.  3s.  6d. 
Note.  It  will  be  recollected,  that,  to  reduce  a  lower  into 
a  higher  denomination,  we  divide  by  the  number  which  it 
takes  of  the  lower  to  make  one  of  the  higher  denomination. 
In  addition,  this  is  usually  called  carrying  for  that  number  : 
thus,  between  pence  and  shillings,  we  carry  for  12,  and  be- 
tween shillings  and  pounds,  for  20,  &c. 

The  above  process  may  .be  given  in  the  form  of  a  general 
Rule /or  the  Addition  of  Compound  Numbers. 

I.  Write  the  numbers  to  be  added  so  that  those  of  the 
same  denomination  may  stand  directly  under  each  other. 

II.  Add  together  the  numbers  in  the  column  of  the  lowest 
denomination,  and  carry  for  that  number  which  it  takes  of 


£. 

s. 

d. 

15 

14 

6 

20 

2 

8 

5 

6 

4 
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the  same  to  make  1  of  the  next  higher  doiiomination.  Pro- 
ceed ill  this  manner  with  all  the  denominations,  till  you 
come  to  the  last,  whose  amount  is  written  as  in  simple 
numbers. 

Proof.     The  same  as  in  addition'tof  simple  numbers, 

EXAMPLES  FOR  PRACTICE. 

HALIFAX  CURRENCY. 

£       s,     d.    qr.             £     s.      d.                £  s.  d. 

46       11     3    2            72    9    6^            183  19  4 

16         7    4    4            18    0  10^                8  17  10 

538       19     7     1            36  16    6f  15  4 


£  s.  d. 

14  0  7^ 

8  15  3 

62  4  7 

4  17  8 

23  0  4f 

6  6  7 

91  0  10^ 


£ 

s.  d. 

£     s. 

d. 

37 

15  8 

61  3 

2f 

14 

12  9f 

7  16 

8 

17 

14  9 

29  13 

m 

23 

10  9^  • 

12  16 

o 

8 

6  0 

0  7 

5f 

14 

0  5| 

24  13 

0 

54 

2  7J- 

5  0 

m 

No  examples  in  Federd  Money  are  here  introduced,  al- 
though the  general  rule  for  the  addition  of  all  compound 
numbers  is  precisely  applicable  to  the  addition  of  Federal 
Money,  since  that  consists  of  different  denominations.  In 
Federal  Money  the  denominations  increase  and  decrease  in 
a  decimal  ratio.  The  pupil  is  therefore  referred  to  the  rules 
for  the  Addition,  Subtraction  Multiplication  and  Division  of 
Decimals,  which  are  the  same  absolutely  with  the  rules  for 
the  addition,  subtraction,  multiplication  and  division  of 
Federal  Money. , 

TROY  WEIGHT. 


Ih.     oz.  pwt. 
36  7  10 
42  6   9 
81  7  16 

gr. 
11 
13 
15. 

oz.  pwt. 
6  14 
9   6 
3  11 

16 
10 

oz.  pwt,   gr. 

18 

13  16 

3   7   4 
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Bought  a  silver  tankard,  weighing  21b.  3  oz.,  a  silver 
cup,  weighing  3  oz.  10  pwt.  and  a  silver  thinible,  weighing 
2  pwts.  13grs. ;  what  was  the  weight  of  the  whole? 

AVOIRDUPOIS  WEIGHT. 

T.     cwt.     qr.    lb.      oz.     dr.        cwt.     qr.  lb.      oz.  dr, 

14     11       1     16      5     10         1()       3     18       (5  14 

2o      0      2     11       8     15  3     IG      8  12 

7     18       0     25     11       9  22     11  10 


A  man  bought  5  loads  of  hay,  weighing  as  follows,  viz 

23  cwt  (=:  1  T.  3  cwt.)  2  qrs.  17  lb. ;  21  cwt.  1  qr.  19  lb. ; 
19  cwt.  0  qr.  24  lb. ;  24  cwt.  3  qr.;  11  cwt.  0  qr.  1  lb. ; 
how  many  tons  in  the  whole  ? 

CLOTH  MEASURE.  * 

yds.     qr.  n.  E.F.    qr.     na.  EE  qr.  na: 

30     1     2  41     1       2  75      4    2 

41     2     3  57    5      8  35       7     0 

m     7     0  57.    0       3  28      3     1 


There  are  four  pieces  of  cloth,  which  measure  as  follows, 
viz.,  37  yds.  2-  qrs.  1  na. ;  18  yds.  1  qr.  2  na. ;  46  yds.  3  qrs. 
3  na. ;  12  yds.  0  qr.  3  na. ;  how  many  yards  in  the  whole  ? 

LONG  MEASURE. 

des:.  mi.  fur.    r.  ft.  in.    bar.  mi.   fur.  pol. 

59  46    6    29  15  10    2  3    7 

246  39     1     36  14      6     1 

678  53    7    24  9      7     1  8      6    27 
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LAND  OR  SQUARE  MEASURE. 

A.  rood.  pol.   ft.  in. 

56    3    37    246  228 

29     1     28      93  25 

416    2    31     128  119 


Fol. 

A 

in. 

36 

179 

137 

19 

248 

119 

12 

96 

75 

There  are  3  fields  which  measure  as  follows,  viz.  17  A. 
3r.  16p.:  28A.  5r.  18p.;  IIA.  Or.  25p. ;  how  much  land 
lin  the  three  fields  ? 

SOLID  OR  CUBtC  MEASURE. 


Ton.  ft. 

in. 

yds. 

.ft- 

in. 

cords,  ft. 

29  36 

1229 

75 

22 

1412 

37  119 

12  19 

64 

9 

26 

195 

4  110 

8  11 

917 

3 

19 

1091 

48  127 

WINE  MEASURE. 

hhds.  gal.  qts.  pis,  tun.  hhd.  goL.  qis. 

50  53     1     7  37     3    44  5 

27  39    3    0  19     1     50  1 

9  13    0     1  28    2      0  0 


A  merchant  bought  two  casks  of  brandy,  containing  as 
follows,  viz.  70  gal.  3  qts.;  67  gal.  Iqt. ;  how  many  hogs- 
heads of  63  gal.  each  in  the  whole? 

DRY  MEASURE. 

Bush.  p.    qt.  pt.  Ch.  bus.  p.  qt. 

36    2    5     1  48    27    3    5 

19    3    7    0  6    29     1     7 
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t 

TIME. 

1'   mo.  w.  d.  7i.  m.  s. 

75     11  3  6  23  55  11 

84      9  2  0  16  42  18 

82       6  0  5  5  18  5 


Y. 

mo. 

w. 

d. 

40 

3 

I 

5 

16 

7 

0 

4 

27 

5 

2 

0 

Subtraction  of  Compound  i¥unibcrisi 

^  36.  1.  A  boy  bought  a  knife  for  9  pence,  and  sold  it 
for  Is.  4d. ;  hoAv  much  did  he  gain  by  the  bargain? 

2.  A  boy  bought  a  slate  for  2s.  6d.,  and  a  book  for  38.  6d.; 
how  much  more  was  the  cost  of  the  book  than  of  the  slate? 

3.  A  boy  owed  his  playmate  2s. ;  he  paid  him  Is.  6d. ; 
how  much  did  he  then  qwe  him? 

4.  Bought  two  books;  the  price  of  one  was  4s,  6d.,  the 
price  of  the  other  3s.  9d. ;  what  was  the  difference  of  their 
costs  ? 

5.  A  boy  lent  5s.  3d. ;  he  received  in  payment  2s.  6d. ; 
how  much  was  then  due  ? 

6.  A  man  has  a  bottle  of  wine  containing  2  gallons  and  3 
quarts  ;  after  turning  out  3  quarts  how  much  remained? 

7.  How  much  is  4  gal,  less  3  gal.?  4  gal.—  (less)  2qt.  ? 
4  gal.— Iqt.  ?  4  gal.  —  1  gal.  Iqt.  ?  4  gal.  —  1  ^al.  2qts  ? 
4  gal.  —  1  gal.  3qts  ?  4  gal.  —  2  gal.  3qts?  4  gal.  1  qt.  — 
1  gal.  3  qts.? 

8.  How  much  is  1ft.  —  (less)  6in?  1ft.  —  8  in  ?  6ft.  3 
inches,  —  1  ft.  6  in.  7ft.  8in.  —  4ft.  2in?  7ft.  Sin,  —  5ft. 
lOin?. 

9.  What  is  the  difference  between  i£  6s.  and  \£  ^s.  ? 

10.  How  much  is  3^— (less)  Is.?  3^— 2s.  a^— 3s.  ,^ 
S£  _]  5s  ?  ^£  4s.-^2c£  6s  ?  10<£  4s.  —5£  8s  ? 

11.  A  man  bought  a  horse  for  30^  4s.  Sd.,  and  a  cow 
for  5^  143.  6d. ;  what  is  the  difference  of  their  CQSts? 

H 
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OPERATION.  As  the  two  numbers  are  large, 

£.  s.  d.         it    will    be   convenient   to  write 

Minuend,      30     4  8         them  down,  the   less  under  the 

Suhtrahendy    5  14  G         greater,  pence  under  pence,  shil- 

lings  under  shillings,  &c.     We 

Ans.  24  10  2  \  may  now  take  Gd.  from  8d.,  and 
there  will  remain  2d,  Proceeding  to  the  shillings,  we  can- 
not take  14s  from  4s.,  but  we  may  borrow  as  in  simple  num- 
bers, one  from  the  pounds,=20s.,  which  joined  to  the  4s. 
makes  24s.  from  which  taking  14s.  leaves  10s,  which  we 
set  down.  We  must  now  carry  1  to  the  S£  making  Q>£ 
whicli  taken  from  30c£  leaves  24<£  and  the  work  is  done. 

Note.  The  most  convenient  way  in  borrowing  is,  to  sub- 
tract the  subtrahend  from  the  figure  borrowed,  and  add  the 
difference  to  the  minuend.  Thus,  in  the  above  example,  14 
from  20  leaves  G,  and  4  is  10. 

The  process  in  the  foregoing  example  may  be  presented 
in  the  form  of  a  Rule  for  the  Subtraction  of  Compound 
Numbers. 

I.  Write  down  the  sums  or  quantities,  the  less  under  the 
greater,  placing  those  numbers  which  are  of  the  same  de- 
Momiflation  directly  under  each  other. 

II.  Beginning  with  the  least  denomination,  take  succes- 
sively the  lower  number  in  each  denomination  from  the  up- 
l)er,  and  write  the  remainder  underneath,  as  in  subtraction 
of  simple  numbers. 

III.  If^  the  lower  number  of  any  denomination  be  greater 
than  the  upper,  borrow  as  many  units  as  make  one  of  the 
next  higher  denomination,  subtract  the  lower  number  there- 
from, and  to  the  remainder  add  the  upper  number,  remem- 
bering always  to  add  one  to  the  next  higher  denomination  for 
that  which  you  borrowed. 

Proof.  Add  the  remainder  and  the  subtrahend  together, 
as  in  sul)traction  of  simple  numbers;  if  the  work  be  right, 
tlie  amount  will  be  equal  to  the  minuend. 

:examples  for  practice. 

HALIFAX    CURRENCY. 

£.     s.     d.  £.     s.     d. 

79     17    8  103    3    2 

35     12     4  71   12    5 
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£       s.       d.  £       s.     d. 

81  10  lli        245  12  0 
29  13   3  27   9  4f 


520  11   3        631  14  7 
109  17   4  6  19  8 


MISCELLANEOUS  EXAMPLES. 

1.  A  merchant  sold  goods  to  the  amount  of  136^  7s.  6^d, 
and  received  in  payment  50<£  10s.  4|d ;  how  much  remain- 
ed due. ^  .4^5.85^  17s.  Ifd. 

2.  A  man  bought  a  farm  for  1256^  10s,  and,  in  selling 
it,  lost87c£  10s.  6d;  how  much  did  he  sell  it  for  ? 

Ans,  1168^  19s.  6d. 

3.  A  man  bought  a  horse  for  21  £  and  a  pair  of  oxen  for 
19c£  12s.  8^d ;  how  much  was  the  horse  valued  more  than 
the  oxen  ? 

4.  A  merchant  drew  from  a  hogshead  of  molasses,  at  one 
time,  13gal.  3qts;  at  another  time,  5gal.  2qts'  Ipt;  what 
quantity  was  there  left?  Ans,  43gal.  2qts.  Ipt, 

5.  A  pipe  of  brandy,  containing  118  gal.  sprang  aleak, 
when  it  was  found  only  97gal.  3qts.  Ipt.  remained  in  the 
cask ;  how  much  was  the  leakage  ? 

6.  There  was  a  silver  tankard  which  weighed  31b.  4©z. ; 
the  lid  alone  weighed  5oz.  7pwt.  I3grs  ;  how  much  did  the 
tankard  weigh  without  the  lid  ? 

7.  From  151b.  2oz.  5pwt.  take9oz.  9pwt.  lOgrs. 

8.  Bought  a  hogshead  of  sugar,  weighing  9cwt.  2qrs. 
I71b  ;  sold  at  three  several  times  as  follows,  viz.  2cwt.  Iqr. 
I  lib.  5oz;  2qrs.  I81b.  lOoz ;  251b.  6oz ;  what  was  tie 
weight  of  sugar  which  remained  unsold.? 

Ans.  6cwt.  Iqr.  171b.  lloz. 

9.  Bought  a  piece  of  black  broadcloth,  containing  36yds, 
2qrs  ;  two  pieces  of  blue,  one  containing  10  yds.  3qrs.  2na. 
the  other  18  yds.  3qrs.  3na  ;  how  much  more  was  there  of 
the  black  than  of  the  blue  7 

10.  From  28  miles,  5  fur.  I6r.  take  15m    6  fur.  26r  I2ft 

11.  A  farmer  has  two  mowing  fields;  one  containing  13 
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acres  6  roods ;  the  other,  14  acres  3  roods  :  he  has  two 
pastures  also ;  one  containmg  20  A.  2r.  27p;  the  other, 
45  A.  5r.  33p  :  how  much  more  has  he  of  pasture  than  of 
mowing  f 

12.  From  64A.'2r.  lip.  29ft.  take  26A.  5r.  34p.  132ft. 

13.  From  a  pile  of  wood,  containing  21  cords,  was  sold, 
at  one  time,  8  cords  76  cubic  feet ;  at  another  time,  5  cords 
7  cord  feet ;    what  was  the  quantity  of  wood  left  ? 

14.  How  many  days,  hours  and  minutes  of  any  year  will 
be  future  time  on  the  ^h  day  of  July,  20  minuses  past  3 
o'clock,  P.  M  ?  Ans.  180  days,  8  hours,  40  minutes. 

15.  On  the  same  day,  hour  and  minute  of  July,  given  in  ' 
the  above  example,  what  will  be  the  difference  between  the 
past  and  future  time  of  that  month  ? 

16.  A  note,  bearing  date  Dec.  28th  1826,  was  paid  Jan, 
2d,  1827  ;  hoW  long  was  it  at  interest  ? 

The  distance  of  time  from  one  date  to  that  of  another  may 
be  found  by  subtracting  the  first  date  from  the  last,  observ- 
ing to  number  the  months  according  to  their  order.  (1]34.) 

OPERATION. 

*     y.     (1827.     Istm.  2d  day.  Note.    In  casting  in- 

,         •    \  1826.  12 28 terest,   each  month   is 

reckoned  30  days. 

Ans,  0       0  4  days. 

17.  A  note,  bearing  date  Oct.  20th,  1823,  was  paid  April 
25th,  1825  ;  how  long  was  the  note  at  interest  ? 

18.  What  is  the  difference  of  time  from  Sept.  29, 1816, 
to  April  2d,  1819  /  Ans.  2y.  6m.  3d. 

19.  London  is  51°  32',  and  Montreal  45^30',  N.  lati- 
tude ;  what  is  the  difference  of  latitude  between  the  two 
places?  -  Ans.  6^2.' 

20.  Montreal  is  7S^  20',  and  the  city  of  Washington  is 
77^  43'  W.  loncritude  :  what  is  the  difference  of  longitude 
between  the  two  places?  Ans.  4<^  23'. 

21.  The  island  of  Cuba  lies  between  74^  and  85^  W. 
longitude ;  how  many  degrees  in  longitude  does  it  extend  ? 

IT  37,  1.  When  it  is  12  o'clock  at  the  most  easterly  ex- 
tremity of  the  island  of  Cuba,  what  will  be  the  hour  at 
the  most  westerly  extremity,  the  difference  in  longitude  be- 
ing IP? 

Note.  The  circumference  of  the  earth  being  360^,  and 
^e  ^arth  performing  one  entire   revolution  in  24  hours,  it 
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follows,  that   the  motion  of  the  earth   on  its   surface,  from 
west  to  east,  is 

15^  of  motion  in  1  hour  of  time;  consequently, 
1<>  of  motion  in  4  minutes  of  time,  and 
1'  of  motion  in  4  seconds  of  time. 
From  these  premises  it  follows,  that,  when  there  is  a  dif- 
ference in   longitude  between  two  places,    there  will  be  a 
corresponding  difference   in   the  hour,  or  time  of   the  day, 
The  difference  in  longitude  being  15^,  the  difference  ixi  time 
will  be  one  hour,  the  place   ensterhj  having  the  time  of  the 
day  1  hour  earlier  than    the  place  westerly ^  which  must  be 
particularly  regarded. 

If  the  difference  in  longitude  be  1°,  the  difference  in 
time  will  be  4  minutes,  &.c. 

Hence, — If  the  difference  in  longitude,  in  degrees   and 
minutes,    between  two  places,  be  multiplied  by  4,  the  pro- 
duct will  be  the  difference  in  time,  in  minutes  and  seconds, 
which  may  be  reduced  to  hours. 
We  are  now  prep  ared  to  answer  the  above  question. 

IP  Hence,  when  it  is  12  o'clock  at  the 

4  most  easterly  extremity  of  the  island, 

—  it  will  be  16  minutes  past  11  o'clock 

44  minutes.        at  the  most  western  extremity. 

2.  Montreal  being  73°  20'  W,  longitude  and  Washington, 
77^43';  when  it  is  3  o'clock  at  the  city  of  Washington, 
what  is  the  hour  at  Montreal  7 

Ans.  17  minutes  32  seconds  past  3  o'clock. 

3.  Lower  Canada  being  about  73'',  and  the  Sandwich 
Islands  about  155°  W.  longitude,  when  it  is  28  minutes  past 
-6  o'clock,  A.  M.  at  the  Sandwich  Islands,  what  will  be  the 
hour  in  Lower  Canada? 

Ans.  12  o'clock  at  noon,  lacking  4  minutes. 


iflultiplicalion  Sc  Division  of  Cotnpouiicl 
J¥uinbcr^. 


tl  38.     1.  A  man  bought  2  yards  of  cloth,  at  Is.  6d.  per 

yard;  what  was  the  cost  ? 
H2 
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2.  If  2  yards  of  cloth  cost  3  shillings,  what  is  that  per 
yard? 

3.  A  man  has  three  pieces  of  cloth,  each  measuring  10 
yds.  3qrs. ;  how  many  yards  in  the  whole? 

4.  If  3  equal  pieces  of  cloth  contain  32yda.  1  qr.,  how 
much  does  each  piece  contain  ? 

5.  A  man  has  five  bottles,  each  containing  2  gal.  1  qt. 
1  pt. ;  how  much  wine  do  they  all  contaii^  ? 

6.  A  man  has  11  gal.  3qts.  Ipt.  of  wine,  which  he  would 
divide  equally  .into  5  bottles;  how  much  must  he  put  into 
each  bottle  ? 

7.  How    mariy  shillings    are   3   times    8d?  —  3X9d  '^ 

—  3Xl0d?  —  4X7d? -7X6d? lOXOd? 

2X3qrs? 5x2qrs? 

8.  How  much  is  one  third  of  2  shillings  ?  —  ^  of  2s  3d  ^ 

—  ^   of   2s.  6d  ?  —  J-  of  2s.  4d  ?  —  ^  of  3s.   6d  ?—  ^J^ 
of  7s.  ed?  —  J-  of  Ud  ?—  ^  of  2^d? 


9;  At  1^  5s.  8f  d.  per  yard 
what  will  6  yards  of  cloth 
cost  ? 


10.  If  6  yards  of  cloth  cost 
7£  14s.  4^d,  what  is  the  price 
per  yard  ? 


Here,  as  the  numbers  are  large,  it  will  be  most  convenient 
to  write  them  down  before  multiplying  and  dividing. 


OPERATION. 

£  s.  d.  qr. 

15  8    "^ price  of  \  yard 
S  number  of  yds. 


Ans.  7  14  4  2  cost  of  6  yards 

6  times  3  qrs.  are  18qrs.±i: 
4d.  'and   2qr3.    over;  we  set 


OPERATION. 

£  s.  d.  qr. 
6  )7  14   4  2  cost  of  (S  yards. 


1.58  ^ price  of  1  yarc\ 

Proceeding  after  the  man- 
ner of  short  division,  6  is  con- 
tained in  1£    1  time,  and  lo^ 
down'the  two  qrs;  then,  6  times|over ;  we     write     down,  the 

quotient,  and   reduce  the  re- 
mainder   (\£)     to   shillings. 


8d.  are  48d,  and  4  to  carry 
makes  52d.  =  4s.  and  4d 
over,  which  we  write  down ; 
again  6  times  5s.  are  30s. 
and  4  to  carry  makes  34s.  == 
\£  and  14s.  over;  6  times 
l£  are  6£,  and  one  to  carry 
makes  l£,  which  we  write 
down,  and  it  is  plain,  that 
the  united    products    arising 


(20s,)  which,  with  the  given 
shillings,  (I4s,)  make  34s; 
6  in  34s.  goes  5  times,  and 
4s.  over ;  4s.  reduced  to  pence 
=48d,  which  with  the  giv- 
en pence,  (4d,)  make  52d  ;  6 
in  52d.  goes  8  times,  and  4d. 
over  ;    4d,  =  16  qrs.  which, 
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from  the  several  (knomina- 
tions  is  the  real  product  aris- 
ing from  the  whole  compound 
number. 


with  the  given  qrs.  (2)  =  18 
qrs ;  6  in  18qrs.  gees  3  times 
and  it  is  plain,  that  the  unit- 
ed quotients  arising  from  the 
several  denominations,  is  the 
real  quotient  arising  from  the 
whole  compoaud  number. 

12.  Divide  22je  lis.  6d. 
by  7, 

14.  At  2£  12s  6d.  -for  5 
pairs  of  shoes,  what  is  that  a 
pair? 

16.  If  14bus.  2pks.  6qts.  of 
wheat  be  equally  divided  into 
5  barrels,  how  many  bushels 
will  each  contain  ? 

18.  If  9  coats  contain  39 
yds.  3qrs.  3na,  what  does  1 
coat  contain  ? 

20.  If  5  gal.  1  gill  of  wine 
be  divided  equally  into  7  bot- 
tles, how  much  will  each  con- 
tain ? 

22.  If  8  silver  cups  weigh 
3lb.  9oz.  Ipwt.  16grs.,  what 
is  the  weight  of  each  I 

24.  If  119cjvt.  Iqr.  of  su- 
gar be  divided  into  12  hogs- 
headsj  how  much  will  each 
hogshead  contain? 

26.  If  15  teams  be  loaded 
with  17T.  ]2cwt.  2qrs.  of  hay, 
how  much  is  that  to  each  team? 


11.  Multiply  2£  4s.  6d. 
by  7. 

13.  What  will  be  the  cost 
of  5  pairs  of  shoes  at  lOs.  6d. 
a  pair  .^ 

15.  In  5  barrels  of  wheat, 
each  containing  2  bus.  3  pks. 
6qts,  how  many  bushels  ? 

17.  How  in  any  yards  of 
cloth  will  be  required  for  9 
coats,  allowing  4  yards  Iqr. 
3na.  to  each  ? 

19.  In  7  bottles  of  wine, 
each  containing  2qts.  Ipt.  3 
gills,  how  many  gallons  ? 

21.  What  will  be  the 
weight  of  8  silver  cups,  each 
weighing  5oz.  I2pwt    17grs? 

23.  How  much  sugar  in  12 
hogsheads,  each  containing 
9c  wt.  3qrs.  211b? 

25.  -In  15  loads  of  hay, 
each  weighing  IT.  3cwt.  2qrs. 
how  many  tons  ? 

When  the  multiplier  or  divisor,  exceeds  12,  the  operations 
of  multiplying  and  dividing  are  not  so  easy,  unless  they  be 
composite  numbers  ;  in  that  case,  we  may  make  use  of  the 
component  parts ,  or  factors,  as  was  done  in  simple  numbers. 

Thus  15,   in   the  example      15  being  a  composite  num- 
above  is  a  compot^ite  number,  ber  and  3  and  5  its  compo- 
ptoduced   by  the   multiplica-  nent  parts,  or  factors,  we  may 
f 
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tionof  3  and  5,  (3X  5  = 
15.)  We  may  therefore, 
multiply  IT.  3c wt.  2qrs.  by 
one  of  those  component  parts, 
or  factors,  and  that  product  by 
the  other,  which  will  give  the 
true  answer,  as  has  been  al 
ready  taught,  (^11.) 

OPERATION. 

T.  cwt.  qr, 
1       3      2 

3  one  of  the  factors. 


3     10      2 

5  the  other  factor. 


17     12      2  the  answer, 

27,  What  will  24  barrels 
of  flour  cost,  at  2^6,  12s.  4d 
a  barrel  ? 

29.  What  will  1121b.  of  su- 
gar cost  at  7^d.  per  lb  ? 

Note.  8,  7,  and  2,  are  fac- 
tors of  112. 

31.  How  much  brandy  in 
84  pipes,  each  containing  112 
gal.  2qts.  lpt,3g? 

33.  What  will  139yds.  ofl 
cloth  cost,  at  3^,  6s.  5d.  per 
yard? 

139  is  not  a  composite  num- 
ber. We  may,  however,  de- 
compose this  number  thus, 
139=100+30+9. 

We  may  now  multiply  the 
price  of  1  yard  by  10,  which 
will  give  the  price  of  10  yards, 
and  this  product  again  by  10, 
which  will  give  the  price  of 
100  yards. 


divide  17T.  12cwt.  2qrs.  by 
one  of  these  component  parts 
or  factors,  and  the  quotient 
thence  arising  by  the  other, 
which  will  give  the  true  an- 
swer, as  already  taught, 
(U  20.) 


Ontfactor, 


OPERATION. 

T.  cwt.  qr 
3)17     12    2 


The  other  f actor,  b)^     17    2 
Ansy   13    2 


28.  Bought  24  barrels  of 
flour  for62.£  16s;  howmuJh 
was  that  per  barrel  ? 

30.  If  Icwt.  of  sugar  cost 
3je,  7s.  8d.,  what  is  that  per 
lb? 

82.  Bought  84  pipes  of 
brandy,  containing  9468  gal. 
Iqt.  Ipt ;  how  much  in  a  pipe  ? 

34.  Bought  139  yards  of 
cloth  for  mi£  lis.  lid; 
what  was  that  per  yard  ? 

When  the  divisor  is  such  a 
number  as  cannot  be  produced 
by  the  multiplication  of  small 
numbers,  the  better  way  is  to 
divide  after  the  manner  of 
long  division,  setting  down 
the  work  of  dividing  and  re- 
ducing in  manner  as  follows : 


<]  38. 

We  may  then  multiply  the 
price  of  10  yards  by  3,  which 
will  give  the  price  of  30  yards 
and  the  price  of  1  yard  by  9, 
which  will  give  the  price  of 
9  yards,  and  these  three  pro- 
ducts, added  together,  will 
evidently  give  the  price  of 
139  yards ;  thus  : 

£     s.     d. 

3     6     ^  price 
10 
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of  1  yard. 


33     4     2  price  of  1 0  yards. 
10 


8  price  of  lOOyJ-s. 
6  price  of    30  yds. 

9  price  of      9yds. 


332  1 
99  12 
29  17 


461   11   11  price  of  \2Q  yds. 


and  9,  need  not  be  written 
down,  but  may  be  carried  in 
the  mind. 


£         s.      d. 
139)461     11     li(3c£ 
417 

44 
20 


,b9l(^6 
834 


57 
12 

695  {od. 
695 

The  divisor,  139,  is  contain- 
ed in  461<£  3  times  (3^',)  and- 
a  remainder  of  44c£,  which 
must  now  be  reduced  to  shil- 
lings, multiplymg  it  by  20, 
and  bringing  in  the  given  shil- 
lings, (lis,)  making  891s,  in 
which  the  divisor  is  contained 


Note.    In   multiplying  the 
price   of  10   yards   (33^  4s 

2d.)  by  3,  to  get  the  price  of|6  times,  (6s,)  and  a  remainder 
30  yards,  and  in  multiplying 
the   price  of  1    yard  i^S£  6s 
5d.)  by  Q,  to  get  the  price  of 
9    yards,    the    multipliers,    3 


of  57s,  which  must  be  reduc- 
ed to  pence,  mnltiplying  it  by 
12,  and  bringing  in  the  given 
pence,  (Hd,)  together  mak- 
ing 695d,  in  which  the  divi- 
sor is  contained  5  times,  (5d,) 
and  no  remainder. 

The  several  quotients,  3^ 
6s.  5d.  evidently  make  the 
answer. 

The  processes  in  the  foregoing  examples  mayjnow  be  pre- 
sented in  the  form  of  a       ' 
Rule /br  the  Multiplication  of  Kvle  fpr  the  Division  of  Corn- 


Compound  Numbers. 
1.  When  the  multiplier  does 
not  exceed    12,  multiply  suc- 
cessively the  numbers  of  each 


pound  Numbers. 

1.  When  the   divisor    doe^ 

7iot  exceed  12,  in  the  manner 

of  short   division,  find    how 


dcHomination,  beginning  with  many  times  it  is  contained  in 
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the  least,  as  in  multiplication 
of  simple  numbers,  and  carry 
as  in  addition  of  compound 
numbers,  setting  down  the 
whole  product  of  the  highest 
denomination. 


II.  If  the  multiplier  exceed 
12,  and  be  a  composite  num- 
ber, we  may  multiply  first  by 
one  of  the  component  parts, 
that  product  by  another,  and 
so  on,  if  the  component  parts 
be  mere  than  two ;  the  last 
product  will  be  the  product  re- 
quired. 

III.  When  the  multiplier 
exceeds  J  2,  and  is  not  a  com- 
posite, multiply  first  by  10, 
aiid  this  product  by  10,  which 
will  give  the  product  for  100  ; 
and  if  the  hundreds  in  the  mul- 
tiplier be  more  than  one,  mul- 
tiply the  product  of  100  by  the 
number  of  hundreds ;  for  the 
tens,  multiply  the  product  of 
10  by  the  number  of  tens  ;  for 
the  units,  multiply  the  multi- 
plicand ;  and  these  several  pro- 
iiucts  will  be  the  product  re- 
quired. 

'.  'examples  for  PRACTICE, 

I^ALIFAX    CURRENCY. 

£     s..     d. 

Multiplv  816    5 

by"  17 


the  highest  denomination,  un- 
der which  write  the  quotient, 
and  if  there  be  a  remainder, 
reduce  it  to  the  next  less  de- 
nomination, adding  thereto  the 
number  given,  if  any,  of  that 
denomination,  and  divide  as 
before ;  so  continue  to  do 
through  all  the  denominations 
and  the  several  quotients  will 
be  the  answer. 

II.  If  the  divisor  exceed  12, 
and  be  a  composite,  we  may  di- 
vide first  by  one  of  the  com- 
ponent parts,  that  quotient  by 
another,  and  so  on,  if  the  com- 
ponent parts  be  more  than 
two,  the  last  quotient  will  be 
the  quotient  required. 

III.  When  the  divisor  ex- 
ceeds 12,  and  is  not  a  compos- 
ite number,  divide  after  the 
manner  of  long  division,  set- 
ting down  the  work  of  divid- 
ing and  reducing. 


£ 
93 

5.       d, 

4     11 

48 

r[  38  39. 
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£     s.     d. 

£ 

5.       d. 

iply98     3     10 

64 

11     2 

by                78 

93 

93 

986  11  4 
73 


892 


5  3 
145 


Divide 


£ 
11 
140 
360 

7856 


5. 
11 

2 
5 


d.  £  s.  d. 

9  by  18.  143  2  3  by  21. 

3  "  21.  1950  7  4"  98. 

2  ''133.  47  9  6  ''  11. 

9  ''  197.  562  8  3"  20. 


MISCELLANEOUS    EXAMPLES. 


1.  What  will  359  yards  of 
cloth  cost,  at  4s.  l^d.  per 
yard  ?  "  , 

3  In  241  barrels  of  flour, 
each  containing  Icwt  3qr. 
91b ;  how  many  cwt  1 

5.  How   many   bushels   of 
wheat  in  135  bags,  each  con 
taining  2  bu.  3  pks  ? 
3X9X5=135. 

7.  What  will  35cwt.  of  to- 
bacco cost,  at  3s  lO^d.  per 
lb? 

9.  If  14  men  build  12  rods 
6  feet  of  wall  in  one  day,  how 
many  rods  will  they  build  in 
7^  days  ? 


2.  Bought  359yds.  of  cloth 
for  83.£  Os  4^d ;  what  was 
that  a  yard  ? 

4.  If  441cwt.  131b.  of  flour 
be  contained  in  241  barrels, 
how  much  in  a  barrel  ? 

6.  If  371bu.  Ipk.  of  wheat 
be  divided  equally  into  135 
bags,  how  much  will  each 
bag  contain  ? 

8.  At  759c£  lOs.  for  35c wt. 
of  tobacco,  what  is  that  per 
lb? 

10.  If  14  men  build  92  rods 
12  feet  of  stone  wall  in  7^ 
days,  how  much  is  that  per 
day  f 


^  :i9.  1.  At  10s.  per  yard,  what  will  17849  yards  of 
cloth  cost  ? 

Note.  Operations  in  multiplication  of  pounds,  shillings, 
pence,  or  of  any  compound  numbers,  may  be  facilitated  by 
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tiikiUfT  aUqunt  parts  of  a  hiffJirr  (Icnomination.  Thus,  in  this 
last  ex.amplo,  if  the  price  had  been  20s.  i.  e.  1^  per  yard, 
it  is  clear,  the  price  of  the  whole  would  havq^been  equal  t® 
the  whole  number  of' yards  in  pounds,  17849;  but  the  price 
is  lOs.  i.  e.  ^£  per  yard,  and  so  the  price  of  the  whole 
will  be  equal  to  ^  the  number  of  yards,  ^^f^^  in  pounds; 
8924ic£,  or  8924i:  10s. 

When  one  quantity  is  contained  in  another  exactly  2,  3, 
4,  5,  &c.  times,  it  is  called  an  aliquot  or  even  part  of  that 
quantity ;  thus  6d.  is  an  aliquot  part  of  a  shilling,  because 
Gd. X2=:l  shilling;  so  3d.  is  an  aliquot  part  of  a  shilling; 
3d.  X4=ls.  '  So  5s.  is  an  aliquot  part  of  a  pound,  for  5s. 
X4z=l<£:  and  3s.  4d.  is  an  aliquot  part  of  a  pound,  for 
3s.  4d.X0=l^,  &c. 

From  the  illustration  of  the  last  example  it  appears,  that, 
when  the  price  per  yard,  pound,  &lq,.  is  one  of  these  aliquot 
parts  of  a  shilling,  or  a  pound,  the  cost  may  be  found  by 
dividing  the  given  number  of  yards,  pounds,  c^'c- by  that 
number  which  it  takes  of  the  price  to  make  Is.  or  \£.  If 
the  price  be  6d.  we  divide  by  2 ;  if  5s.  we  divide  by  4 ;  if 
3s.  4d.  by  6,  &/C.  &.c.  This  manner  of  calculating  by  ali- 
quot parts,  is  called  Practice. 

2.  What   cost   34648   yards  pf  cloth,  at  10s.  or  ^£  per 

yard? at  5s.=^<i^  per    yard.^  at  4s.=-i=£  per 

yard  ?  at  3s.  4d.=|^   per   yard  ?  at  2s.=-pVr'^ 

per  yard  ?  Ans.  to  last,  3464^^  16s. 

3.  What  cost  7430  pounds  of  sugar,  at  6d.z=^s.  per  lb  ? 

— —  at  4d.==^s.per  lb?  at  3d.=J^s  per  lb?  

at  2d.=^s.  per"lb  ?  at  l^d.=|-s.  per  lb  ? 

Ans.  to  the  last,  ^^^sog -=928s.  9d.=46c£  8s.  9d. 

4.  At   3^  16s.   per   cwt,  what  will   2qrs.=^cwt.  cost? 

what  will    lqr.=i=^cwt.  cost?  — ; — what   will   16Ib.= 

4-cwt.  cost  ? what   will  141b.=^cwt.  cost  ?  what 

will  81b.==y\cwt.  cost?  Ans.  to  the  last,  5s.  5|d. 

5.  What  cost  340  yards  of  cloth,  at  12s.  6d.  per  yard  ? 
12s.  6d.=10s.  (=JL^)  and  2s.  6d.  (=1^^:);  therefore, 

J-)^)340^ 


170c€         :r=  cost  at  10s.  per  yard. 
42£  10s.=at  2s.  6d.       per  yard. 


Ans.  212i:  k)s.==at  I2s.  6d     per  yard. 
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Or, 

iOs,==i^)340 

2s.  6d=ior  1O0.)17O<£  at  10s.  per  yard. 

42^  10s.    at  2s.  6d.  per  yard. 


Ans.  212«£.  10s.  at  12s.  6d.  per  yard. 


SUPPLEMENT  TO  .COMPOUND  NUMBERS, 

QUESTIONS, 

1.  What  distinction  do  you  make  between  simpt**  and  cOitipCiiiid 
numbers'?     (P  26.)     2.  What  is   thetule    for   addition  of  compound 

numbers?  3.  for  subtraction  of,    &c.    4.     There  are  three  con" 

ditions  in  the  rule  giren  fof  muItipIicatitJrt  of  compound  numbers  s 
what  are  they,  and  the  methods  of  procedure  under  each?  5.  The 
same  questions  in  respect  to  the  division  of  compound  numbers  7  6. 
When  the  multiplier  or  divisor  is  encumbered  with  a  fraction,  how 
db  you  proceed  f  7.  How  is  the  distance  of  time  from  one  dale  tc 
another  found  ?  8.  How  many  degrees  dbcs  the  earth  revolt*  from 
Wiest  to  east  in  1  hour  f  9.  In  what  time  does  it  revolte  1©  ?  Where 
is  the  time  or  hour  of  the  day  earlier— at  the  place  most  easterly  of 
most  westerly  ?  10.  The  difference  in  longitude  between  two  places 
bfeing  known,  how  is  the  difference  in  time  calculated?  11.  Hot* 
ntiay  operations,  in  the  multiplication  of  compound  numbers  be  fa' 
cilitated  ?     12.    What  are  some  of  the  aliquot  parts  of  £\  ?  — —  cf 

Is.  *? of  Icwt"?     13.  What  is  this  manner  of  operating  usuall/ 

called  1 

EXERCISES. 

1.  A  gentleman  is  possessed  of  l^  dozen  of  silver  spofJits., 
each  weighing  3oz.  5pwt;  2  doz.  of  tea  spoons^  each  weighs 
ing  15pwt.  14gr;  3  silver  cans^  each  Ooz.  7pwt  J  2  silref 
tankards,  each  21oZ.  15pwt ;  and  6  silver  pof ringers,  each 
lloz.  ISpvvt;  what  is  the  weight  of  the  whole? 

Arts.  ISlbAoi.  2pwt^ 
Note.  Let  the  pupil  be  required  to  reverse  and  prove  th« 
following  examples  J 

2.  An  English  guinea  sitoald  l^eigh  5pwt:  GgT'^  a  piece' 
of  gold  weighs  3pwt.  17gr  ;  how  much  is  that  short  of  the 
Weight  of  a  guinea? 

3.  What  is  the  weight  of  6  chests  of  tea,  each  ^'etghmg 
3cwt.  2qr8,  91b  1 

4.  In  35  pieces  of  clotliy  cach  meaiaf ing  27  jsfd^,  ho^ 
many  yards  ? 


98  SUPPLEMENT    TO    COMPOUND    NUMBERS.  ^  39,  40. 

5.  How  much  brandy  in  9  casks,  each  containing  45  gal. 
3qts.  Ipt? 

6.  If  31cwt.  2qrs.  201b.  of  sugar  be  distributed  equally 
into  4  casks,  how  much  will  each  contain  ? 

7.  At  4^d.  per  lb.  what  cost  Icwt.  of  rice?  2cwt; 

3cvvt? 

Note.  The  pupil  will  recollect  that  8,  7,  and  2  are  fac- 
tors of  112,  and  may  be  used  in  place  of  that  number. 

8.  If  SOOcwt.  of  cocoa   cost   18£  13s.  4d.  "what  is  that 
per  cwt  ?  what  is  it  per  lb.  ? 

9.  What  will  9^cwt.  of  copper  cost  at  5s.  9d.  per  lb  ? 

10.  If  6|^cwt.  of  chocolate   cost  72^'.  16s.  what  is  that 
per  lb?  • 

1 1 .  What  cost  456  bushels  of  potatoes,  at  2s.  6d.  per 
bushel  ? 

Note.  2s.  6d.  is  ^  of  }£  (See^  39.) 

12.  What  cost  86  yards  of  broadcloth,  at  15s.  per  yard  ? 
Note.  Consult  ^  39,  ex.  5. 

13.  "What  cost  7846  pounds  of  tea,  at  7s.  6d.  per  lb.  ? 
at  14s.  per  lb  1 13s.  4d  ? 

14.  At    $94'25  per  cwt.  what  will  be  the  cost  of  2qrs.  of 

tea? of  3   qrs? of  141bs? of  21   lbs?  

cf  16Ibs? of  241bs.^ 

Note.  Consult  ^  39,  ex.  4  and  5. 

15.  What  will  be  the  cost  of  2  pks.  and  4qts.  of  wheat, 
at  8s.  6d.  per  bushel  ? 

16.  Supposing  a  meteor  to  appear  so  high  in  the  heavens 
as  to  be  visible  at  Montreal,  73^  20',  at  the  city  of  Wash- 
ington, 77<^  43',  and  at  the  Sandwich  Islands,  155°  W.  lon- 
gitude and  that  its  appearance  at  the  city  of  Washington 
be  at  7  minutes  past  9  o'clock  in  the  evening;  what  will  be 
the  hour  and  minute  of  its  appearance  at  Montreal  and 
at  the  Sandwich  Islands  ? 


Fractions. 

^  40.  We  have  seen,  (^  17,)  that  numbers  expressing 
whole  things  are  called  integers  or  whole  numbers  ;  but  that 
in  division,  it  is  often  necessary  to  divide  or  break  a  whole 
thing  into  parts,  and  that  these  parts  are  called  fractions, 
or  broken  numbers. 
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It  will  be  recollected,  (^  14,  ex.  11,)  that  when  a  thing 
or  unit  is  divided  into  3  parts,  the  parts  or  fractions  are  call- 
ed thirds  ;  when  into  four  parts,  fourths  ;  when  into  six  parts, 
sixths  ;  that  is,  the  fraction  takes  its  name  or  denomination 
from  the  number  of  parts  into  which  the  unit  is  divided.  Thus 
if  the  unit  be  divided  into  16  parts,  the  parts  are  called  six- 
teenths, and  5  of  these  parts  would  be  5  sixteenths,  expressed 
thus,  -j^.  The  number  below  the  short  line,,  (16,)  as  before 
taught,  (^  17,)  is  called  the  denominator,  because  it  gives5 
the  name  or  denomination  to  the  parts  ;  the  number  above 
the  line  is  called  the  numerator,  because  it  numbers  the  parts. 

The  denominator  shows  how  many  parts  it  takes  to  make 
a  unit  or  whole  thing ;  the  numerator  shows  how  many  ojf 
these  parts  are  expressed  by  the  fraction. 

1.  If  an  orange  be  cut  into  5  equal  parts,  by  what  frac- 
tion   is  1  part   expressed  1  2  parts  1  3  parts  J 

4  parts?  5  parts  1    how  many  parts  make  unity 

or  a  whole  orange  ? 

2.  If  a  pie  be  cut  into  8  equal  pieces,  and  2  of  these 
pieces  be  given  to  Harry,  what  will  be  his  fraction  of  the 
pie?  if  5  pieces  be  given  to  John,  what  will  be  his  fraction  ? 
what  fraction  or  part  of  the  pie  will  be  left  1 

It  is  important  to  bear  in  mind,  that  fractions  arise  from 
division,  (1117,)  and  that  the  numerator  may  be  considered  a 
dividend,  and  the  denominator  a  divisor,  and  the  value  of  the 
fraction  is  the  quotient ;  thus,  ^  is  the  quotient  of  1  (the 
numerator)  divided  by  2  (the  denominator ;)  ^  is  the  quo- 
tient arising  from  1  divided  by  4,  and  f  is  3  times  as  much, 
that  is,  3  divided  by  4  ;  thus,  one  fourth  part  of  3  is  the 
same  as  3  fourths  of  1. 

Hence,  in  all  cases  a  fraction  is  always  expressed  by  the 
sign  of  division. 

J  expresses  the  quotient,  (  _3^  is  the  dividend,  or  numerator, 
of  which       (    4   is  the  divisor  or  denominator. 

3.  If  4  oranges  be  equally  divided  among  6  boys,  what 
part  of  an  orange  is  each  boy's  share  ? 

A  sixth  part  of  an  orange  is  ^,  and  a  sixth  part  of  4  oranges 
is  4  such  pieces,=|.  Ans.  f  of  an  orange. 

4.  If  3  apples  be  equally  divided  among  5  boys,  what  part 
of  an  apple  is  each  boys  share '.'  if  4<  apples,  what  ?  if  2 
apples,  what  ?  if  5  apples,  what  ? 
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5.  What  is  the  quotient  of  1  divided  by  3  ? of  2  by  3  ? 

of  1  by  4? : of  2  by  4? of  3  by  4 ? of  5 

by  7?  .  of  6   by  8  1 of  4  by  5  ?  of  2   by  14  ? 

6.  What  part  of  ah  orange  is  a  third  part  of  2  oranges  ? 

—one  fourth  of  2  oranges  ? \  of  3  oranges  ?    

^of  threeoranges? \  of  4? ^of  2?  \  of  5? 

I  of  3?  ^of  2? 

A  proper  fraction.  Since  the  denominator  shows  the  num- 
ber of  parts  necessary  to  make  a  whole  thing,  or  1,  it  is  plain 
that  when  the  numerator  is  less  than  the  denominator,  the 
fraction  is  less  than  a  unit,  or  whole  thing ;  it  is  then  called 
^proper  fraction.     Thus,  ^,  f ,  d^c.  are  proper  fractions. 

An  iinproper  fraction.  When  the  numerator  equals  or  ex-, 
ceeds  the  denominator,  the  fraction  equals  or  exceeds  unity, 
or  1 ,  and  is  then  called  an  improper  fraction.  Thus,  f ,  J, 
^,  y*,  are  improper  fractions. 

A  mixed  number ^  as  already  shown,  is  one  composed  of  a 
whole  number  and  a  fraction.  Thus,  14^,  13|^,  &/C.  are 
mixed  numbers. 

7.  A  father  bought  4  oranges,  and  cut  each  orange  into 
6  equal  parts ;  he  gave  to  Samuel  3  pieces,  to  James  5 
pieces,  to  Mary  7  pieces,  and  to  Nancy  9  pieces ;  what  was 
each  one's  fraction  ? 

Was  James'  fraction  proper  or  improper  ?  Why  ? 

Was  Nancy's  fraction  proper,  or  improper  ?  Why  ? 
To  change  an  improper  fraction  to  a  whole  or  mixed  number. 

^^4:1.  It  is  evident  that  every  improper  fractioH  must 
contain  one  or  more  whole  ones,  or  integers. 

1.  How  many  whole   apples  are  there  in  4  halves (f)  of 

an    apple?  inf? in  f  .^    y>?    ?   in  ^^ 

: in  4/  ? -in  If  0  ?  in  ^f  *  1 

2.  How  many  yards  in  ;|  of  a  yard  ?  in  |  of  a  yard  ? 

— -in  f  ?  in  f  ?  -^ —  in  ^-^  1 in  V  ^ in  V 

in  »/  ?  in  %«  i  in  4^8  ? 

3.  How  many  bushels  in 8  pecks?  that  is,  inf  of  a  bush- 
el f .  in   y>  ?  in  V  ?  in  ^  ?  in  ^j*  ? 

in  If  0  ? in  V  ? 

This  finding  how  many  integers,  or  whole  things,  are 
contained  in  any  improper  fraction  is  called  reducing  an 
improper  fraction  to  a  whole  or  mixed  number. 
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4.  If  I  give  27  children  ^  of  an  orange  each,  how  many 
orancres  will  it  take  ?  It  will  take  ^/  ;  and  it  is  evident, 
OPERATION.  that   dividing  the  numerator  27,  (=  the 

4)27  number  of  parts  contained  in  the  frac- 

tion,)    by  the   denominator  4,    (=:  the 

Ans.  6f  oranges,    number  of  parts  in  1  orange,)  will  give 
the  number  of  whole  oranges. 
Hence,  To  reduce  an  improper  fraction  to  a  whole  or  mixed 
number, — Rule  :  Divide   the  numerator  by  the  denomina- 
tor ;  the  quotient  will  be  the  whole  or  mixed  number. 

EXAMPLES    FOR    PRACTICE, 

5.  A  man,  spending  ^  of  a  pound  a  day,  in  83  days  would 
spend  ^^^  of  a  pound  ;  how  many  pounds  would  that  be  ? 

Ans.  l^£. 

6.  In  if^^  of  an  hour,  how  many  whole  hours? 

The  60th  part  of  an  hour  is  a  minute;  therefore  the  ques- 
tion is  evidently  the  same  as  if  it  had  been,  in  1417  min- 
utes, how  many  hours?  ,         Ans.  23f^  hours. 

7.  In  ^^^^  of  a  shilling,  how  many  units  or  shillings.-' 

Ans.  730^^2-  shillings. 
S.  Reduce  ^f^g^^  to  a  whole  or  mixed  number. 
9.  Reduce  ^%]  ^V,  f  U,  tUf ,  W(jS  to  whole  or  mixed 
lumbers. 

To  reduce  a  whole  or  mixed  number  to  an  improper  fraction. 
Ij  4:^.  We  have  seen,  that  an  improper  fraction  may  be 
changed  to  a  whole  or  mixed  number ;  and  it  is  evident 
that  by  reversing  the  operation,  a  whole  or  mixed  number 
may  be  changed  to  the  form  of  an  improper  fraction. 

1.  In2  whole  apples,  how  mfiny  halves  of  an  apple  ?  Ans.  4 
halves ;  that  is  #.  In  3  apples  how  many  halves  ?  in  4 
apples?  in  6  apples?  in  10  apples?  in  24?  in  60?  ia 
170?  in  492? 

2.  Reduce  2  yards  to  thirds.  Ans.  f .  Reduce  2f  yards 

to  thirds.     Ans.  f.  Reduce  3  yards  to  thirds 3^  yards. 

3f  yards. 5  yards. 5f  yards.      ■  6f  yards, 

3.  Reduce  2  bushels  to  fourths.  -^ —  2  j  bu.  —  6  bush- 
els.   6^  bushels. 7f  bushels. 25|  bushels. 

4.  In  I6y%^  pounds,  how  many  y^.  of  a  pound? 

I?  make  1  pound :  if  therefore,  we  multiply  16  by  12, 
that  is,  multiply  the  whole  number  by  the  deaominatcr,  the 

12 
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proaiict  will  be  the  number  of  12ths  in  U)£ :  10Xl2=r:192 
and  tliis,  increased  by  the  nuineriitor  of  the  fraction,  (5,) 
evidently  gives  the  whole  number  of  12ths  ;  that  is,  ^of 
a  pound,  Ans. 

OPERATION. 

16  y^  pounds 
12 


192=12thsin  16  pounds,  or  the  whole  number. 
5=12ths  contained  in  the  fraction. 


l\)7r=.}^^.,  the  answer. 
Hence, ^  To  reduce  a   mied  number  to  an   improper  frac- 
tion,— Rule  :  Multiply  the  whole  number  by  the  denomin- 
ator of  the  fraction,  to  the  product  add  the  numerator,  and 
write   the  result  over  the  denominator. 

EXAMPLES  FOR  PRACTICE. 

5.  What  is  the  improper  fraction  equivalent  to  23f  ^ 
hours?  ^«5.  if^7  of  an  honr. 

6.  Reduce  730^2-  shillings  to  12ths. 

As  yL-  of  a  shilling  is  equal  to  1  penny,  the  question  is 
evidently  the  same  as,  in  730s.  3d.,  how  many  pence  ? 

Ans.  ^f#2  of  a  shilling  ;  that  is  8763  pence. 

7.  Reduce  1  j-g,  llfy,  S^jy%  4yV^^,  and  l^b  to  impro- 
per fractions. 

8.  In  156^1^  days,  how  many  24ths  of  a  day  ? 

Ans.  3Jfi  =3761  hours. 

9.  In  342|-  gallons,  how  many  4ths  of  a  gallon  ? 

Ans.  ^Y^  of  a  gallon=137l  quarts. 

To  reduce  a  fraction  to  its  lowest  or  most  simple  terms. 

^  4J{.  The  numerator  and  the  denominator,  taken  to- 
gether, are  called  the  terms  of  the  fraction. 

If  J-of  an  apple  be  divided  into  2  equal  parts,  it  becomes  f. 
The  effect  on  the  fraction  is  evidently  the  same  as  if  we  had 
multiplied  both  of  its  terms  by  2.  In  either  case,  theparts 
are  made  two  times  as  many  as  they  loere  before ;  but  they 
are  only  half  as  largk  ;  for  it  will  take  2  tiilies  as  many 
fourths  to  make  a  whole  one  as  it  will  take  halves;  and 
hence  it  is  that  f  is  the  same  in  value  or  quantity  as  ^• 

I-  is  2  parts ;  and  if  each  of  these  parts  be  again  divided 
into  2  equal  parts,  that  is,  if  both  terms  of  the  fraction   be 
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multiplied  by  2,  it  becomes  |  .  Hence,  ^=:|=f ,  and  the 
reverse  of  this  is  evidently  true,  that  |^==^=:4. 

It  follows  therefore,  by  multiplying  or  dividing-  both  terms 
of  the  fraction  by  the  same  number,  we  change  its  terms 
without  altering  its  value. 

Thus,  if  we  reverse  the  above  operation,  and  divide  both 
terms  of  the  fraction  |  by'2,  we  obtain  its  equal,  | ;  divid- 
ing again  by  2,  we  obtain  ^  ,  which  is  the  most  simple  form 
of  the  fraction,  because  the  terms  are  the  least  possible  by 
which  the  fraction  can  be  expressed. 

The  process  of  changing  |  into  its  equal  ^,  is  called  redu- 
cing the  fraction  to  its  lowest  terms.  It  consists  in  dividing 
both  terms  of  the  fraction  by  any  number  which  will  divide 
them  both  without  a  remainder,  and  the  quotient  thence  aris- 
ing in  the  same  manner,  and  so  on,  till  it  appears  that  no 
number  greater  than  I  icill  again  divide  them. 

A  number  which  will  divide  two  or  more  numbers  with- 
out a  remainder,  is  called  a  common  divisor,  or  common  meas- 
ure of  those  numbers.  The  greatest  number  that  will  do 
this  is  called  the  greatest  common  divisor. 

].  What  part  of  an  acre  are  128  rods  ? 

One  rod  is  y^^  of  an  acre  and  128  rods  afe  ^f  ^  of  an 
acre.  Let  us  reduce  this  fraction  to  its  lowest  terms.  We 
lind,  by  trial,  that  4  will  exactly  measure  both  128  and  160 
and,  dividing,  we  change  the  fraction  to  its  equal  f  ,^-.  Again 
we  find  that  8  is  a  divisor  common  to  both  terms,  and,  di- 
viding, we  reduce  the  fraction  to  its  equal  4,  which  is  now 
in  its  lowest  terms,  lor  no  greater  number  than  1  will  again 
measure  them.     The  operation  may  be  presented  thus  : 

X 128  _  32^4 
160  ~"  40    5 


4)^-r-  =z  -77:=-  of  an  acre,  ansicer. 


2.  Reduce  |§^, //y,  ||^,  and  ^f  If  to  theii:  lowest  terms. 

An^-hh  L  and  f. 
Note.  If  any  number  ends  with  a  cypher,  it  is  evidently 
divisible  by  10.  If  the  two  right  hand  figures  are  divisible 
by  4,  the  whole  number  is  also.  If  it  ends  with  an  even 
number,  it  is  divisible  by  2  ;  if  with  a  5  or  0,  it  is  divisible 
by  5. 

3.  Reduce  ^%%,  -O^,  4-f  f ,  and  f  ^  to  their  lowest  terms. 
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^  ^I-l .  Any  fraction  may  evidently  be  reduced  to  its  low- 
est terms  by  a  single  division,  if  we  use  the  greatest  common 
divisor  of  the  two  terms.  ,  The  greatest  common  7ncasurc  of 
any  two  numbers  may  be  found  by  a  sort  of  trial  easily  made. 
Let  the  numbers  be  the  two  terms  of  the  fraction  ^|f.  The 
common  divisor  cannot  exceed  the  less  number,  for  it  must 
measure  it.  We  will  try,  therefore,  if  the  less  number,  128, 
which  measures  itself,  will  also  measure  or  divide  IGO. 
128)160(1  128  in    160  goes  1  time,  and  32  re- 

128  main;  128,  therefore,  is  not  a  divisor  of 

160.     We  will  now  try  whether  this  re- 

32)  128(4         mainder  be  not  the  divisor  sought ;  for  if 
128  32  be  a  divisor  of  128,  the  former  divi- 

sor, it  must  also  be  a  divisor  of  160,  which  consists  of  128 
-f^32.  32  in  128  goes  4  times,  without  any  remainder. 
Consequently,  32  is  a  divisor  of  128  and  160.  And  it  is 
evidently  the  greatest  common  divisor  of  these  numbers; 
for  it  must  be  contained  at  least  once  more  in  160  than  in 
J 28,  and  no  number  greater  than  their  difference,  that  is, 
greater  than  32,  can  do  it. 

Hence,  the  rule  for  finding  the  greatest  common  divisor  of 
two  numbers^ — Divide  the  greater  number  by  the  less,  and 
that  divisor  by  the  remainder,  and  so  on,  always  dividing 
the  last  divisor  by  the  last  remainder,  till  nothing  remain. 
The  last  divisor  will  be  the  greatest  common  divisor  required. 

Note.  It  is  evident,  that,,  when  we  would  find  the  great- 
est common  divisor  of  more  than  two  numbers,  we  may  first 
find  the  greatest  common  divisor  of  two  numbers,  and  then 
of  that  commoH  divisor  and  one  of  the  other  numbers,  and 
so  on  to  the  last  number.  Then  will  the  greatest  common 
divisor  last  found  be  the  answer. 

4.  Find  the  greatest  common  divisor  of  the  terms  of  the 
fraction  f  i,  and,  by  it,  reduce  the  .fraction  to  its  lowest  terms. 

OPERATION. 

21)35(1 
21 

14)21(1 
14 

Greatest divis.7)U(;-2.  Then,  7)fi=|^ws. 

14 
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5.  Reduce  -^^^  to  its  lowest  terms.  Ans.  -^j. 
Note.  Let  these  examples  be  wrought  by  both  methods ; 

by  several  divisors,  and  also  by  finding  the  greatest  common 
divisor. 

6.  Reduce  fi%-  to  its  lowest  terms.  Atis.  ^. 

7.  Reduce  ^H  to  its  lowest  terms.  Ans.  f 

8.  Reduce  -^^^^  to  its  lowest  terms.  Ans.  ^-^l 

9.  Reduce  ^|f|  to  its  lowest  terms,  Ans.  ^ 

To  divide  a  fraction  hy  a  whole  nunjj)er. 

^45.  1.  If  2  yards  of  cloth  cost  f  of  ^  pound,  what 
does  1  yard  cost  1  how  much  is  §  divided  by  2  ? 

2.  If  a  cow  consume  J  of  a  bushel  of  meal  in  3  days^ 
how  much  is  that  per  day  ?    J-^  3=  how  much  ? 

3.  If  a  boy  divide  %  of  an  orange  among  2  boys,  how 
much  will  he  give  each  one  ?  f -f-  2=how  much  ? 

4.  A  boy  bought  5  cakes  for  ^f  of  a  shilling ;  what  did 
1  cake-  cost  ?    ^^f -i-5=rhow  much  l 

5.  If  2  bushels  of  apples  cost  -^^  of  a  pound,  what  is  that 
per  bushel  ? 

1  bushel  is  the  half  of  2  bushels;  the  half  -^q  is  -^^. 

Ans.  ^^  pound. 

6.  If  3  horses  consume  ^f  of  a  ton  of  hay  in  a  month, 
what  will  1  horse  consume  in  the  san>e  time  %, 

^f  are  12  parts ;  if  3  horses  consume  12  such  parts  in  a 
month,  as  many  times  as  3  are  contained  in  12,  so  many 
parts  1  horse  will  consume.  Ans.  ^^  of  a  ton. 

7.  If  f  I  of  a  barrel  of  flour  be  divided  equally  among  5 
families,  how  much  will  each  family  receive  ? 

f  f  is  25  parts ;  5  into  25  goes  5  times.  Ans.  ^g  of  a  barrel 
The  process  in  the  foregoing  examples  is  evidently  di- 
viding a"  fraction  by  a  whole  number;  and  consists,  as  may 
be  seen,  in  dividing  the  numerator,  (when  it  can  be  done 
without  a  remainder,)  and  under  the  quotient  writing  the 
denominator.  But  it  not  unfrequently  happens,  that  the 
numerator  will  not  contain  the  whole  number  without  a 
remainder. 

8.  A  man  divided  ^  of  a  pound  equally  amopg  2  persons ; 
what  part  of  a  pound  did  he  give  to  each?    f/ 

i  of  a  pound  divided  into  2  equal  parts'will  be  4th. 

Alts.  He  gave  ^  of  a  pound  to  each. 
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9.  A  mother  divided  ^  a  pie  among  4  children ;  what  part 
of  the  pie  did  she  give  to  each  ?  ^  -f-  4  =  how  much  ? 

10.  A  boy  divided  ^  of  an  orange  equally  among  3  of  his 
companions ;  what  was  each  one's  share  ?  ^  -f-  3  =  how 
much? 

11.  A  man  divided  ^  of  an  apple  equally  between  2  chil- 
dren ;  what  part  did  he  give  to  each  ?  ^  -|-  by  2  ==  what 
part  of  a  whole  one  ? 

J  is  3  parts  :  if  each  of  these  parts  be  divided  into  2  equal 
parts,  they  will  make  6  parts.  He  may  now  give  3  parts  to 
one,  and  3  to  the  other  :  but  4ths  divided  into  2  equal  parts 
become  8ths.  The  parts  are  now  twice  so  many,  but  they 
are  only  half  so  large;  consequently,  f  is  only  half  so  much 
as  f .  Ans.  f  of  an  apple. 

In  these  last  examples,  the  fraction  has  been  divided  by 
multiplying  the  denominator,  withcMJt  changing  the  numera- 
tor. The  reason  is  obvious;  for,  by  multiplying  the  denom- 
inator by  any  number,  the  parts  are  made  so  many  times 
smaller,  since  it  will  take  so  many  more  of  them  to  make  a 
whole  one ;  and  if  no  more  of  these  smaller  parts  be  taken 
than  were  before  taken  of  the  larger,  that  is,  if  the  numer- 
ator be  not  changed,  the  value  of  the  fraction  is  evidently 
made  so  many  times  less. 

^  46.  Hence,  we  have  two  ways  to  divide  a  fraction 
hy  a  whole  number. 

I.  Divide  the  numerator  by  the  whole  number,  (if  it  will 
contain  it  without  a  remainder,)  and  under  the  quotient 
write  the  denomiiator.     Otherwise, 

II.  Multiply  the  denominator  by  the  whole  number,  and 
over  the  product  write  the  numerator. 

EXAMPLES    FOR    PRACTICE. 

1.  If  7  pounds  of  tobacco  cost  fi  of  a  pound,  what  is 
that  per  pound  ?  Ji~7=:how  much?  Ans.  ^^  of  a  lb. 

2.  If  ^%  of  an  acre  produce  24  bushels,  what  part  of  an 
acre  will  produce  1  bushel  ?  ^§-^24=how  much  ? 

3.  If  12  yards  of  silk  cost  \\  of  a  pound,  what  is  thtit  a 
yard?  ^a^l2=howmuch  ? 

4.  Divide  f  by  16. 

Note.  When  the  divisor  is  a  composite  number,  the  in- 
telligent pupil  will  perceive,  that  he  can  first  divide  by  one 
component  part,  and  the  quotient  thence  arising  by  the  oth" 
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er;  thus  he  may  frequently  shorten  the  operation.     In  the 
last  example,  16=8X2  and  |-i-8=^,  and  ^-^2=y'^. 

Ans.  -^ig. 

5.  Divide  ^V  by  12.  Divide  ^V  by  21.  Divide  f|  by  24. 

6.  If  6  bushels  of  wheat  cost  c£lf  what  is  it  per  bushel? 
Note.  The  mixed  number  may  evidently  be  reduced  to  an 

improper  fraction,  and  divided  as  before. 

Ans.  :^t=]T^  of  a  pound,  expressing  the  fraction  in  its 
lowest  terms.     (^43.) 

7.  Divide  £4t\^  by  9.  Quot.  y%  of  a  pound. 

8.  Divide  12f  by  5.  Quot.  V^=2f. 

9.  Divide  14f  by  8.  Quot.  If^. 

10.  Divide  1844-  by  7.  Quot.  26i^. 
Note.  When  the  mixed  number  is  large,  it  will  be  most 

convenient,  first  to  divide  the  whole  number,  and  then  re- 
duce the  remainder  to  an  improper  fraction;  and,  after  di- 
viding, annex  the  quotient  of  the  fraction  to  the  quotient  of 
the  whole  number;  thus,  in  the  last  example,  dividing  184^ 
by  7,  as  in  whole  numbers,  we  obtain  26  integers,  with  2^ 
=4  remainder,  which  divided  by  7,  gives  -^-^  and  26-|-ii- 
=26-i^j,^;j5. 

1 1 .  Divide  2786^  by  6.  Ans.  464f . 

12.  How  many  times  is  24  contained  in  76464^^  1 

Ans.  318f ij. 

13.  How  many  times  is  3  contained  in  462^  1 

Ans.  154^. 

To  multiply  a  fraction  hy  a  whole  number. 
tl  47,   1.  If  1  yard  of  cloth  cost  ^  of  a  pound,  what  will 
2  yards  cost?  4^X2=how  much"'? 

2.  If  a  cow  consume  ;^  of  a  bushel  of  meal  in  1  day,  how 
much  will  she  consume  in  3  days.^  :^X3i=:how  much? 

3.  A  boy  bought  5  cakes,  at  f  of  a  shilling  each;  what 
did  he  give  for  the  whole  ?  f  X5=:how  much? 

4.  How  much  is  2  times  ^  ? 3  times  ^  ? 2 

times  f  ? 

5.  Multiply  f  by  3.  f  by  2.  i  by  7. 

6.  If  a  man  spend  f  of  a  shilling  per  day,  how  much  will 
he  spend  in  7  days  ? 

f  is  3  parts.  If  he  spend  3  such  parts  in  1  day,  he  will 
evidently  -  spend  7  times  3,  that  is,  y^  =  2|  in  7   days. 
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Hence,  we  perceive,  a  fraction  is  multiplied  hy  multiplying 
the  nmncrator,  without  changing  the  d<  nominator. 

But  it  has  been  made  evident,  (T[  4^,)  that  multiplying 
the  dmominator  produces  the  same  effect  on  the  value  of  the 
fracJtion,  as  dividing  the  numerator :  hence,  also,  dividing 
the  denominator  will  produce  the  same  e fife ct  on  the  value  of 
the  fraction,  as  mulliplyiiig  the  numerator.  In  all  cases, 
therefore,  where  one  of  the  terms  of  the  fraction  is  to  be 
multiplied  ilie  same  result  will  be  effected  by  dividing  the 
other ;  and  where  one  term  is  to  be  divided,  the  same  result 
may  be  effected  by  multiplying  the  other. 

This  principle,  borne  distinctly  in  mind,  will  frequently 
enable  the  pupil  to  shorten  the  operations  of  fractions.  Thus, 
in  the  following  example  : 

At  ^^  of  a  pound,  for  1  pound  of  sugar,  what  will  II 
pounds  cost  ? 

Multiplying  the  numerator  by  II,  we  obtain  for  the  pro- 
duct f  |=i  of  a  pound  for  the  answer. 

^  48.  But  by  applying  the  above  principle,  and  divid'' 
ing  the  denominator,  instead  of  multiplying  the  numerator  we 
at  once  come  to  an  answer,  f  in  much  lower  terms.  Ilfence, 
there  are  two  ivays  to  multiply  a  fraction  by  a  ivhole  number: 

I.  Divide  the  denominator  by  the  whole  number,  (when 
it  can  be  done  without  a  remainder,)  and  over  the  quotient 
write  the  numerator.     Otherwise, 

II.  Multiply  the  numerator  by  the  whole  numbfer,  and  un* 
der  the  product  write  the  denominator.  If  then  it  be  an 
improper  fraction,  it  may  be  reduced  to  a  whole  or  jnix^(l 
ri  umber. 

EXAMPLES    FOR   PRACTICE. 

1.  If  6ne  man  consume  a^of  a  barrel  of  flour  in  a  month, 
how  much  will  18  men  consume  in  the  same  time  ?  ■■  "—  6 
jnen  ?  —  9  men  ?  Ans.  to  the  last,  1^  barrels. 

2.  What  is  the  product  of  yVi>  multiplied  by  40?  /s-^X 
40=equal  how  much  1  Ans.  23f  < 

3.  Multiply  -jW  by  10.  by  —  20, by  la  —  by 

36.  'by  48.  by  60. 

Note.  When  the  multiplier  is  a  Composite  number,  the 
pupil  will  recollect  (^  11),  that  he  may  multiply  first  by 
one  component  part,  and  that  product  by  the  other.    Thti»^ 


^    48,    49.  FRACTIONS.  109 

in  the  last  example,  the  multiplier   60  is  equal  to  12X5; 
therefore,  -^\\Xl'^=\h  and  |f  X5=f^=^^,  Ans. 

4.  Multiply  5f  by  7.  Ans.  40f 
Note.  It  is  evident  that  the  mixed  number  may  be  re- 
duced to  an  improper  fraction,  and  multiplied,  as  in  the  pre- 
ceding examples;  but  the  operation  will  usually  be  shorter, 
to  multiply  the  fraction  and  whol6  number  separately/,  and 
add  the  results  together.  Thus,  in  the  last  example,  7  times 
5  are  35;  arid  7  times  J  are  V==5^,  which  added  to  35, 
make40^j  Ans. 

Or,  we  may  multiply  the  fraction  first,  and,  writing  down 
the  fraction,  reserve  the  integers,  to  be  carried  to  the  pro- 
duct of  the  whole  number. 

5.  What  will  9^  tons  of  hay  come  to  at  S£  per  ton  ? 

Ans.  28£  19s. 

6.  If  a  man  travel  2  ^^  miles  in  one  hour,  how  far  will  he 
travel  in  5  hours  ? in  8  hours  1 in  12  hours  ? 

I  in  3  days,  suppose  he  travel  12  hours  each  day  ? 

Ans.  to  the  last,  77f  miles. 

Note.    The  fraction   is  here  reduced  to  its  lowest  terms, 
the  same  will  be  done  in  all  the  following  examples 
To  multiply  a  whole  number  hy  a  fraction. 

^  49.  1.  If  36  pounds  be  paid  for  apiece  of  cloth,  what 
cost  f  of  it.^  36Xf=how  much? 

}  of  the  quantity  will  cost  f  of  the  price ;  f  of  a  time  36 
pounds,  that  is,  f  of  36  pounds,  implies  that  36  be  first  di- 
vided into  4  equal  parts,  and  then  that  one  of  these  parts  be 
taken  3  times  ;  4  into  36  goes  9  times,  and  3  times  9  is  27. 

Ans.  27  pounds. 

From  the  above  example  it  plainly  appears  that  the  object 
in  multiplying  by  a  fraction,  whatever  may  be  the  multipli- 
cand, is  to  take  of  the  multiplicand  a  part,  denoted  by  the 
multiplying  fraction;  and  that  this  operation  is  composed  of 
two  others^  viz.  a  division  by  the  denominator  of  the  multi*- 
plying  fraction,  and  a  multiplication  of  the  quotient  by  the 
numerator.  It  is  a  matter  of  indifference,  as  it  respects  the 
result,  which  of  these  operations  precedes  the  other,  for  36 
X  3-^4=27,  the  same  as  36-^-4  X  3z=27. 

Hence, —  To  multiply  by  a  fraction,  whether  the  multi- 
plicand be  a  whole  number  or  a  fraction, — Rule  : 

Dividt  the  multiplicand  by  the  denominator  of  the  multi- 
K 
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plying  fraction,  and  multiply  the  quotient  by  the  numerator ; 
or,  (which  will  oftenbe  found  more  convenient  in  practice,) 
first  multiply  by  the  numerator,  and  divide  the  product  by 
the  denominator. 

Multiplication,  therefore,  when  applied  to  fractions,  does 
Bot  always  imply  augmentation,  or  increase,  as  in  whole 
numbers;  for,  when  tlie  multiplier  is  let^s ihun  unit 2/ ,  it  will 
always  require  the  product  to  be  less  than  the  multiplicand, 
to  which  it  would  be  onlyequal.if  the  multiplier  were  1. 

We  have  seen,  (TflO,)  that,  when  two  numbers  are  mul- 
tiplied together,  either  of  them  may  be  made  the  multiplier 
without  affecting  the  result.  In  the  last  example,  therefore, 
instead  of  multiplying  16  by  f  we  may  multiply  f  by  16, 
(51  47,)  and  the  result  will  be  the  same. 

EXAMPLES    FOR    PRACTICE. 

2.  What  will  40  barrels  of  meal  come  to  at  J  of  a  pound 
per  barrel?  40X|=how  much? 

3.  What  will  24  yards  of  cloth  cost  at  ^  of  a  pound  per 
yard?     24Xt=how  much? 

4.  How  much  is  ^  of  90  ?  - —  f  of  369  ? j\  of  45  ? 

5.  Multiply  45  by  ■^^.     Multiply  20  by  ^. 

To  multiply  one  fraction  by  another. 

51  50.  1.  A  man  owning -I  of  a  farm,  sold  f  of  his  share; 
what  part  of  the  whote  «farm  did  he  sell  ?  f  of  f  is  how 
much  ? 

We  have  just  seen,  (51  49,)  that  to  multiply  by  a  fraction, 
is  to  divide  the  multiplicand  by  the  dcnoTttinator,  and  to  mul- 
tiply the  quotient  by  the  numerator.  ^  divided  by  3,  the  de- 
nominator of  the  multiplying  fraction,  (^  46,)  is.^^,  which, 
multiplied  by  2,  the  numerator,  (^]  48,)  is  y\,  Ans. 

The  process,  if  carefully  considered,  will  be  found  to  con- 
sist in  multiplying  together  the  two  numerators  for  a  new  nu^ 
merator,  <ind  the  two  denominators  for  a  new  denominator. 

EXAMPLES    FOR    PRACTICE. 

2.  A  man,  having  f  of  a  pound,  gave  -^^  of  it  for  a  din- 
ner what  did  the  dinner  cost  him?  Ans.  ^^  pound. 

3.  Multiply  I  by  f .     Multiply  ^^^  by  f .         Product,  -j^. 

4.  How  much  is  4  of  |  of  |-  of  f  ? 

Note.     Fractions  like  the  above,  connected  by  the  word 
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of,  are  sometimes  called  compoimd  fractions.     The  word  op 
implies  their  continual  multiplication  into  each  other. 

Am.  f|8  =-7^. 
When  there  are  several  fractions  to  be  multiplied  contin- 
ually together,  as  the  several  numerators  are  factors  of  the 
new  numerator,  and  the  several  denominators  are  factors  of 
the  new  denominator,  the  operation  may  be  shortened  by 
droppiiig  those  factors  which  are  the  same  in  both  ternis,  on 
the  principle  explained  in  |f  43.  Thus,  in  the  last  example, 
f ,  §,  ^,  f ,  we  find  a  4  and  a  3  both  among  the  numerators 
and  among  the  denominators;  therefore  we  drop  them  multi- 
plying together  only  the  remaining  numerators,  3X7=14, 
for  a  new  numerator,  and  the  remaining  denominators,  5X8 
r=40,  for  a  new  denominator,  making  ^^=/^,  Ans.  as  before. 

5.  f  of  ^  of  f  of  f  of  T^ij  of  |of  f=howmuch?  Ans.  -f^. 

6.  What  is  the  continual  product  of  7,  ^,  |^  of  f  and  3^  ? 
Note.     The  integer  7  may  be  reduced  to  the  form  of  an 

improper  fraction,  by  writing  a  unit  under  it  for  a  denomi- 
nator, thus,  ^,  Ans.  2-fjJ-. 

7.  At  ^^  of  a  pound  a  yard,  what  will  J  of  a  yard  of 
doth  cost  ? 

8.  At  1^  pounds  per  barrel  for  flour,  what  will  -^^  of  a 
barrel  cost? 

1|=V  then  VX/^^t'sV-^-  Ans. 

9.  At  ^  of  a  pound,  per  yard,  what  cost  7|  yards  ? 

Ans.  m£, 

10.  At  82^  per  yard,  what  cost  6|  yards  7  Ans.   $14§f . 

11.  What  is  the  continued  product  of  3,  |,  ^  of  f,  2f, 
and  H  of  f  of  f  ?  Ans.  f  f  f . 

fl  «il.  The  Rule  for  the  multiplication  of  fractions 
may  now  be  presented  at  one  view : 

I.  To  multiply  a  fraction  by  a  whole  number,  or  a  whole 
number  by  a  fraction. — Divide  the  denominator  by  the 
whole  number,  when  it  can  be  done  without  a  remainder  ; 
otherwise,  multiply  the  numerator  by  it,  and  under  the  pro- 
duct write  the  denominator,  which  may  then  be  reduced  to 
a  whole  or  mixed  number. 

II.  To  multiply  a  mixed  number  by  a  whole  number, — 
Multiply  the  fraction  and  integers,  separately,  and  add  their 
products  together. 

HL   To  multiply  one  fraction  by  another^ — Multiply  to- 
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orether  the  numerators  for  a  new  numerator,  and  the  deno' 
minators  for  a  new  denominator. 

Note.  If  either  or  both  are  mixed  numbers,  they  may  first 
be  reduced  to  improper  fractions. 

EXAMPLES  FOR  PRACTICE. 

1.  At  f .£  per  yard,  what  cost  4  yards  of  cloth  ?  5 
yds? 6  yds  ? r 8  yds?  -, ^0  yds  ? 

Ans.  to  the  last,  15£. 

2.  Multiply  148  by  ^  . by  |  ^^—  by  /^ by  ^\. 

Last  product,  44  ^V- 

3.  If  2  y®^  tons  of  hay  keep  1  horse  through  the  winter, 

how  much  will  it  take  to  keep  3  horses  the  same  time  ? 

7  horses.^ 13  horses.^        Ans.  to  the  last,  37^^^  tons. 

4.  What  will  8f^  barrels  of  cider  come  to,  at  7  shillings 
per  barrel  ? 

5.  At  14|c£  per  cwt.  what  will  be  the  cost  of  147  cwt  ? 

6.  A  owned  f  of  a  note ;  B  owned  y\  of  the  same ;  the 
note  amounted  to  1000^;  what  was  each  one's  share  of  the 
money  ? 

7.  Multiply  ^  of  f  by  I  of  |.  Product,  4;. 

8.  Multiply  7A  by  2yL.  Product,  l^J-. 

9.  Multiply  I  by  2f .  Product,  2^. 

10.  Multiply  f  of  6  by  f .  Product,  1. 

11.  Multiply  f  of  2  by  ^  of  4.  Product  3. 

12.  Multiply  continually  together  ^  of  8,  f  of  7,  |  of  9. 
and  I  of  10.  Product,  20. 

13.  Multiply  1000000  by  |.  Product,  55555o|. 

To  divide  a  whole  number  by  a  fraction. 

^  52.  We  have  already  shown  (^  46,)  how  to  divide  ^ 
fraction  by  a  whole  number  ;  we  now  proceed  to  show  how 
to  divide  a  whole  number  by  a  fraction. 

1.  A  man  divided  9^  among  some  poor  people,  giving 
them  I  of  a  pound  each ;  how  many  were  the  persons  who 
received  the  money  7  9-f-f ==,how  many  ? 

1  pound  is  f ,  and  9  poi^nds  is  9  times  as  many,  that  is, 
^/  ;  then  f  is  contained  in  ^  as  many  times  as  3  is  con-? 
tained  in  36.  Ans.  12  persons. 

That  is, — Multiply  the  dividend  by  the  denominator  of  the 
dividing  fraction,  (thereby  reducing  the  dividend  to  parts 
of  the  same  magnitude  as  the  divisor)  and  divide  the  pro-i 
duct  by  the  numerator. 
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2.  How  many  times  is   |   contained  in  8  ?   8-^f=how 
many? 

OPERATION. 

8  Dividend. 
5  Denominator. 


Numerator,  3  )  40 

Quotient,  13-^  times  the  answer. 
To  multiply  by  a  fraction,  we  have  seen,  (^  49,)  implies 
two  operations — a  division  and  a  multiplication  ;  so  also,  to 
divide  by  a  fraction  implies  two  operations—a  multiplication 
and  a  division. 


^  53.     Division  is  the  reverse  of  multiplication. 


To  multiply  hy  a  fraction, 
whether  the  multiplicand  be 
a  whole  number  or  a  fraction 
as  has  already  been  shown, 
(^  49,)  we  divide  by  the  de- 
nominator of  the  multyplying 
fraction,  BXid  muitipli/  the  quo- 
tient by  the  mimerator. 

Note.  In  either  case,  it  is  matter  of  indifference,  as  it 
respects  the  result,  which  of  these  operations  precedes  the 
other  ;  but  in  practice  it  will  frequently  be  more  conveni- 
ent, that  the  multipliplication  precede  the  division. 


To  divide  by  a  fraction, 
whether  the  dividend  be  a 
whole  number  or  a  fraction, 
we  multiply  by  the  denomi- 
nator ofthe  dividing  fraction 
and  divide  the  product  by  the 
numerator. 


12  multiplied  by  |,  the  pro- 
duct is  9. 

In  multiplication,,  the  mul- 
tiplier being  less  than  unity, 
or  1,  will  require  the  product 
to  be  less  than  the  multipli- 
cand, (^  49,)  to  ,)vhich  it  is 
only  equal  when  the  multipli- 
er is  1,  and  greater  when  the 
multiplier  is  more  than  1. 


12  divided  by  f ,  the  quo- 
tient is  16, 

In  division,  the  divisor  be- 
inap  less  than  unity,  or  1,  will 
be  contained  a  greater  num- 
ber of  times ;  consequently 
will  require  the  quotient  to  be 
greater  than  the  dividend,  to 
which  it  will  be  equal  when 
the  divisor  is  1,  and  less  when 
the  divisor  is  more  than  I . 

EXAMPLES  FOR  PRACTICE. 

1.  How  miny  times  is  ^  contained   in  11     7-^}=How 
many  ? 

K2 
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2.  How  many  times  can  I  draw  f  of  a  gallon  of  wine 
out  of  a  cask  containing  20  gallons? 

:i  Divide  3  by  I     6  by  f .     10  by  ?. 

4.  If  a  man  drink  -^^  of  a  quart  of  rum  a  day,  how  long 
will  3  gallons  last  him  ? 

5.  If  2f  bushels  of  oats  sow  an  acre,  how  many  acres 
will  22  bushels  sow?  22~2f=:how  many  times? 

Note.  Reduce  the  mixed  number  to  an  improper  frac- 
tion, 2^=^.  ^ns.  8  acres. 

6.  At  lfc£  a  yard,  how  many  yards  of  cloth  may  be 
bought  for  37^  ?  Ans.  26f  yards. 

7.  How  many  times  -^j^^  contained  in  84  ? 

Ans.  90^  times. 

8.  How  many  times  is  ^-^  contained  in  6  ? 

Ans.  f  of  I  time. 

9  How  many  Hmes  is  8|^  contained  in  53  ? 

Ans.  6}^  times. 

10.  At  f  of  a  pound  for  buiMing  1  rod  of  stone  wall, 
how  many  rods  may  be  built  for  87<£  ?  87-i-f=how  ma- 
ny times  ? 

To  divide  one  fraction  hij  another. 

^54.  1.  At  §  of  a  pound  per  parrel^  how  much  rye  rpay 
be  bought  for  f  of  a  pound  ?  f  is  contained  in  f  how  ma- 
ny times  ? 

Had  the  rye  been  2  whole  pounds  per  barrel,  instead  of 
f  of  a  pound,  it  is  evident,  that  f  of  a  pound  must  have  been 
divided  by  2,  and  the  quotient  would  have  been  r^-^  ;  but 
the  divisor  is  3ds,  and  3ds  will  be>  contained  3  times  where 
alike  number  of  whgJe  ones  are  contained  1  time;  conse- 
quently the  quotient  f^^  is  3  times  too  small,  and  must 
therefore  in  order  to  give  tfce  true  answer,  be  multiplied  by 
3,  that  is,  by  the  denominator  of  the  divisor  ;  3  times  x%= 
-/(J  barrel,  answer. 

The  process  is  that  already  described^  ff  52  and  53.  If 
(3arefully  considered,  it  will  be  perceived,  that  the  numerator 
of  the  divisor  is  multiplied  into  the  denominator  of  the  di- 
vidend, and  the  denominator  of  the  divisor  into  the  numer-^ 
ator^  of  the  dividend ;  wherefore  in  practice,  it  will  be  more 
convenient  to  invert  the  divisor  ;  thus,  §  inverted  becomes  f; 
iken.  multipli/  together  the  two  upper  terms  for  a  numerator 
md  the  twot  lower  terms  for  a  denominator,^  as  in  the   multij* 
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plication  of  one  fraction  by  another.     Thus,  in  the  aboTe 
example,  3X3       9         ^ 

-      -zn — ,  as  before. 

2X5     10 

EXAMPLES   FOR  PRACTICE. 

2.  At  ;^  of  a  pound  per  bushel  for  wheat,  how  many 
bushels  may  be  bought  for  |  of  a  pound?  How  many 
times  is  j^  contained  in  |  ?  Ans.  3^  bushels. 

3.  If  1^  of  a  yard  of  cloth  cost  f  of  a  pound,  what  is  that 
per  yard  ?  It  will  be  recollected  (^  24)  that  when  the  cost 
of  any  quantity  is  given  to  find  the  price  of  a  unit,  we  divide 
the  cost  by  the  quantity.  Thus,  f  (the  cost),  divided  by  f 
(the  quantity)  will  give  the  price  of  1  yard. 

Ans.  f  f  of  a  pound  per  yard. 

Proof.  If  the  work  be  right,  (^  16,  "Proof,")  the  pro- 
duct of  the  quotient  into  the  divisor  will  be  equal  to  the 
dividend  ;  thus,  ftXi-=f.  This,  it  will  be  perceived,  is 
multiplying  the  price  of  one  yard  (ff )  by  the  quantity  (I) 
to  find  the  cost  (f ;)  and  is,  in  fact,  reversing  the  question ; 
thus,  if  the  price  of  one  yard  be  f|  of  a  pound,  what  will  ^ 
of  a  yard  cost  ?  Ans.  f  of  a  pound. 

Note.  Let  the  pupil  be  required  to  reverse  and  prove 
the  succeeding  examples  in  the  same  manner. 

4.  How  many  bushels  of  wheat  at  f%-  of  a  pound  per 
bushel,  may  be  benight  for  |  of  a  pound  ?     Ans.  4f  bushels. 

5.  If  4^  pounds  of  butter  serve  a  family  1  week,  how 
many  weeks  will  36|  pounds  serve  them  ? 

The  mixed  numbers,  it  \vill  be  recollected,  may  be  re- 
duced to  improper  fractions.  Ans.  Sjf^  weeks. 
G,  Divide  J-  by  ^,  Quot.  1  EHvide  J-  by  J  Quot.  2. 
7.  Divide  f  by  J-,  Quot.  3  Divide  |  by  y^^j  Quot  f  ^. 
8    Divide  2J- by  1^-,  Qitot.  1^.      Divide  \^  by  2^ 

Quot.  4|^. 

9.  How  many  times  is  -^^  contained  in  f  ?  Ans.  4  times. 

10.  How  many  times  is  f  contained  iji  4|^  ? 

Ans..  1  If  times. 
11    Dividef  offby^off  QuotA. 

H  ♦5«5,  The  Rule /or  division  of  fractions  may  now  he 
presented  at  one  vieio  : — 

I.     To  divide  a  fraction  liy  a  whole  itumber,- — Divide  the 
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numerator  by  the  whole  number,  when  it  can  be  done  with- 
outu  remainder,  and  under  the  quotient  write  the  denomina- 
tor ;  otherwise,  multiply  the  denominator  by  it,  and  over  the 
product  write  the  numerator. 

II.  To  divide  a  whole  number  by  a  fraction, — Multiply 
the  dividend  by  the  denominator  of  the  fraction,  and  divide 
the  product  by  the  numerator, 

III.  To  divide  one  fraction  by  another, — Invert  the  divisor 
and  multiply  together  the  two  upper  terms  for  a  numerator, 
and  the  twJ  lower  terms  for  a  denominator. 

Note.  If  either  or  both  are  mixed  numbers,  they  may  be 
reduced  to  improper  fractions. 

EXAMPLES  FOR  PRACTICE. 

1.  If  7  lb  of  tobacco  cost  yV(y  of  a  pound,  what  is  it  per 
pound  .^     y^(fij-^-7z=how  much ''  ^  of  y^/u  is  how  much  ? 

2.  At  ^£  for  f  of  a  barrel  of  cider,  what  is  that  per  bar- 
ren 

3.  If  4  pounds  of  sugar  cost  -^  of  a  pound,  what  does  I 
pound  cost  1 

4.  If  1^  of  a  yard  cost  13s.  what  is  the  price  per  yard  1 

5.  If  14f  yards  cost  43^,  what  is  the  price  per  yard  ? 

Ans,  2iif . 

6.  At  4^  pounds  for  10^  barrels  of  cider,,  what  is  that 
per  barrel  ?  Ans,  ^£. 

7.  How  many  times  is  f  contained  in  746  ?  Ans.  1989^. 

8.  Divide  ^  of  f  by  f .  Divide  ^  by  f  of  f . 

Quot.  |.  Quot.  3|f . 

9.  Divide  J-  of  f  by  f  of  f .  Quot.  ^f . 

10.  Divide  i  of  4  by  -^.  Quot.  3. 

11.  Divide  ^  by  f  of  4.  Quot.  2j\j. 

12.  Divide  f  of  4  by  4^.  Quot.^^. 


ADDITION  AND  SUBTRACTION  OF  FRACTIONS. 

^56.  1.  A  boy  gave  to  one  of  his  companions  f  of  an 
orange,  to  another  f ,  to  another  ^'-^  what  part  of  an  orange 
did  he  give  to  all  ?     f+|+i=how  much  ?  Ans.  I. 

2.  A  cow  consumes  in  one  month  -^  of  a  ton  of  hay ;  a 
horse,  in  the  same  time,  consumes  -^  of  a  ton ;  and  a  pair 
of  oxen  y\  ;  how  much  do  they  all  consume  ?  how  much 
more  does  the  horse  consume  than  the  cow  X the  oxen 
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than  the  horse  ?    t^+t*H- A==how  much  ?    ^ — j^=how 
much  ?  tV~i5^^^^^^^  much  1 

3.  ^-}"f+^^^how  much  ?    :^— ^|^=how  much? 

4.  2^^+/ij+A+]i4+/iy=how  much?  || — j?g=how 
rauohT 

5.  A  boy  having  |  of  an  apple,  gav©  ^  of  it  to  his  sister ; 
what  part  of  the  apple  had  he  left  ?     | — |^=how  much  1 

When  tke  denominators  of  two  or  more  fractions  are 
alike,  (as  in  the  foregoing  examples)  they  are  said  to  have 
a  common  denominator,  The  parts  are  then  in  the  same 
denomination,  and,  consequently,  of  the  same  magnitude  or 
value.  It  is  evident,  therefore,  that  they  may  be  added  or 
subtracted,  by  adding  or  subtracting  their  numerators,  that 
is,  the  number  of  their  parts,  care  being  taken  to  write  un- 
der the  result  their  proper  denominator.      Thus,  -^j-\-^=z 

6.  A  boy  having  an  orange,  gave  f  of  it  to  his  sister, 
and  ^  to  his  brother  ;  what  part  of  the  orange  did  he  gir« 
away  f 

4ths  and  8ths  being  parts  of  different  magnitudes,  or 
value,  cannot  be  added  together.  We  must  therefore  firs^ 
reduce  them  to  ptirts  of  the  same  magnitude,  that  is,  to  a 
common  denominator,  f  are  three  parts.  If  each  of  these 
parts  be  divided  into  2  equal  parts,  that  is,  if  we  multiply 
both  terms  of  the  fraction  f  by  2,  (^  43)  it  will  be  changed 
V)  f  ;  then  f  and  ^  are  ^.  Atis.  ^  of  an  orange. 

7.  A  man  had  f  of  a  hogshead  of  molasses  in  one  cask, 
ancj  f  of  a  hogshead  in  another;  how  much  more  in  one 
cask  than  in  the  otl>er  } 

Here,  3ds  cannot  be  so  divided  as  to  become  5ths,  nor 
can  oths  be  so  divided  as  to  become  3ds ;  but  if  the  3ds  be 
each  divided  into  5  equal  parts,  and  the  oths  ^ach  into  3 
equal  parts,  they  will  all  become  15ths.  The  f  will  be- 
come ■(§.  and  the  f  will  become  -j^  ;  then  ^  taken  from  |§ 
leaves  -^^  Ans. 

f[  S7.  From  the  very  process  of  dividing  each  of  the 
parts,  that  is,  of  increasing  the  denominators  by  multiplying 
them,  it  follows  that  each  denominator  must  be  a.  factor  of 
the  common  denominator ;  now,  multiplying  all  the  denomi-i 
pators  together  will  evidently  produce  such  a  number. 
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Hence, —  To  reduce  fractions  of  different  denominators  to 
rffuivdlcnt  fractions ,  having  a  common  denominator , — Rulk  : 
Multiply  together  all  the  denominators  for  a  common  deno- 
minator ;  and  as  by  this  process  each  denominator  is  mul- 
tiplied by  all  the  others,  so,  to  retain  the  value  of  each  frac- 
tion, multiply  each  numerator  by  all  the  denominators,  ex- 
cept its  own,  for  a  new  numerator,  and  under  it,  write  the 
common  denominator. 

EXAMPLES  FOR  PRACTICE. 

1.  Reduce  f,  ^  and  ^  to  fractions  of  equal  value,  having 
a  common  denominator. 
3X 4 X5r=:60,  the  common  denominator. 
2X4X5=40,  the  new  numerator  for  the  first  fraction. 
3X3X5=45,  the  new  numerator  for  the  second  fractimi. 
3X4X4=48,  the  new  numerator  for  the  third  fraction. 

The  new  fractions,  therefore,  are  |^,  |^,  and  |§.  By  an 
inspection  of  the  operation,  the  pupil  will  perceive  that  the 
numerator  and  denominator  of  each  fraction  have  been  mul- 
tiplied by  the  same  numbers  ;  consequently,  (^  43)  that 
their  value  has  not  been  altered. 

3.  Reduce  to  equivalent  fractions  of  a  common  denomi- 
nator, and  add  together  ^,  f  and  ^, 

^ns.  U+U+U=^i'^Hh  amount. 

4.  Add  together  f  and  f .  Amount,  1^^. 

5.  What  is  the  amount  of  i+i-fl+l  ?  ^W5.  f  AJ=1^\V. 

6.  What  are  the  fractions  of  a  common  denominator 
equivalent  to  f  and  f  ?  Ans.  ^|  and  Jf ,  or  -^^  and  -f§. 

We  have  already  seen  (^  56,  ex.  7,)  that  the  common  de- 
nominator may  be  any  number,  of  which  each  given  deno- 
minator is  a  factor,  that  is,  any  number  which  may  be  divi- 
ded by  each  of  them  without  a  remainder.  Such  a  number 
is  called  a  common  multiple  of  all  its  common  divisors,  and 
the  least  number  that  will  do  this  is  called  their  least  com- 
mon multiple ;  therefore,  the  least  common  denominator  of  any 
fractions  is  the  least  common  multiple  of  all  their  denom- 
inators. Though  the  rule  already  given  will  always  find  a 
common  multiple  of  the  given  denominators,  yet  it  will  not 
always  find  their  least  common  multiple.  In  the  last  ex- 
ample, 24  is  evidently  a  common  multiple  of  4  and  6,  for  it 
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will  exactly  measure  both  of  them  ;  but  12  will  do  the  same, 
and  as  12  is  the  least  number  that  will  do  this,  it  is  the 
least  common  multiple  of  4  and  6.  It  will  therefore  be 
convenient  to  have  a  rule  for  finding  this  least  common  mul- 
tiple.    Let  the  numbers  be  4  and  6. 

It  is  evident  that  one  number  is  a  multiple  of  another, 
when  the  former  contains  all  the  factors  of  the  latter.  The 
factors  of  4  are  2  and  2  (2X2=4).  The  factors  of  6  are 
2  and  3,  (2X3=6)  consequently,  2X2X3=12  contains 
the  factors  of  4,  that  is,  2X2;  and  also  contains  the  fac- 
tors of  6,  that  is,  2X3.  12  then,  is  a  common  mul- 
tiple of  4  and  6,  and  it  is  the  least  common  multiple, 
because  it  does  not  contain  ani/  factor,  except  those  which 
make  up  the  numbers  4  and  6 ;  nor  either  of  those  repeated 
more  than  is  necessary  to  produce  4  and  6.  Hence  it  fol- 
lows, that  when  any  two  numbers  have  a  factor  common  to 
both,  it  may  be  once  omitted ;  thus,  2  is  a  factor  common 
both  to  4  and  6,  and  is  consequently  once  omitted. 

1]  58.  On  this  principle  is  founded  the  B.vle  for  Jind- 
ing  the  least  common  multiple  of  two  or  more  numbers. 
Write  down  the  numbers  in  a  line,  and  divide  them  by  any 
number  that  will  measure  two  or  more  of  them  ;  and  write 
the  quotients  and  undivided  numbers  in  a  line  beneath. 
Divide  this  line  as  before,  and  so  on,  until  there  are  no  two 
numbers  that  can  be  measured  by  the  same  divisor ;  then 
the  continual  product  of  all  the  divisors  and  numbers  in  the 
last  line  will  be  the  least  common  multiple  required. 

Let  us  apply  the  rule  to  find  the  least  common  multiple 
of  4  and  6. 

4  and  6  may  both  be  measured  by   2 ;  the 
2)4  -  6     quotients  are  2  and  3.      There  is   no  number 

greater  than   1,  which   will   measure   2    and  3. 

2  -  3     Therefore,  2X2X3=12  is   the  least  common 
multiple  of  4  and  6. 

If  t^ie  pupil  examine  the  process,  he  will  see  that  the  di- 
visor 2  is  a  factor  common  to  4  and  6,  and  that  dividing  4 
by  this  factor  gives  for  a  quotient  its  other  factor,  2.  In  the 
same  manner,  dividing  6  gives  its  other  factor,  3.  There* 
fore  the  divisor  and  quotients  make  up  all  the  factors  of  the 
two  numbers,  which,  multiplied  together,  must  give  the 
Gommon  multiple. 
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7.  Reduce  J,  J,  §  and  ^  to  equivalent  fractions  of  the 
leaat  common  denominator. 

OPERATION.  Then,   2X3x2:rrl2,    least  common 

2)4-2-3»'6  denominator.  It  is  evident  we  need 
3  )2-l  -3-3       not  multiply  by  the  Is,  as  this  would 

— rt 1  ^  ,  ^  I       not  alter  the  number. 

To  find  the  new  numerators,  that  is,  how  many   12th8 
each  fraction  is,  we  may  take  f,  1,  f ,  and  I  of  12,  thus  : 
New  numerators,  which,      l  T2^=f 
written  over  the  common 
denominators,  give 


8.  Reduce  ^^  f ,  and  |  to  fractions  having  the  least  com- 
mon denominator,  and  add  them  together. 

Arts,  U+^\+M=ii^m,  amount. 

9.  Reduce  ^  and  ^  to  fractions  of  the  least  common  de- 
nomiuatorj  and  subtract  one  from  the  other. 

Ans.  f*g — j2g.__jg.^  difference. 

10.  What  is  the  least  number  that  3^  5,  8  and  10  will 
measure?  Ans.  120. 

11.  There  are  3  pieces  of  cloth,  one  containing  7f  yards, 
another  13|^  yards,  and  the  other  15^  yards;  how  many 
yards  in  the  3  pieces. 

Before  adding,  reduce  the  fractional  parts  to  their  least 
common  denominator ;  this  being  done,  we  shall  have, 

*      Adding  together  all  the  24ths,  viz.    18+20 

7f  =  74^1  )    +21,  we  obtain  59,  that  is,  U=^U'     We 

13fr=13|f  >    write  down  the  fraction  ^^  under  the  other 

15|^=15|^  3    fractions,  and  reserve  the  2  integers  to  be 

carried  to  the  amount  of  the  other  integers, 

Ans.  37^^       making  in  the  whole  37^:|  Ans. 

12.  There  was  a  piece  of  cloth  containing  34f  yards, 
from  which  were  taken  12f  yards  ;  how  much  was  there  left  ? 

We  cannot  take  16  twenty-fourths 
34f=^34^'  (^f )  from  9  twenty-fourths,  (/j)  we 

12f=12^f  must  therefore  borrow  1  integer=:24 

twenty-fourths,  (ff )  which,  with  ■^, 

Ans.  21^1  yds.  makes  f  J  ;  we  can  now  take  ^f  from 

^j-,  and  there  will  remain  ^ ;  but  as 
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we  borrowed,  so  also  we  must  carry  1  to  the  12,  which  makes 
it  13,  and  13  from  34  feaves  21.  Ans,  21^i. 

13.  What  is  the  amount  of  ^  off  of  a  yard,  f  of  ayard, 
and  ^  of  2  yards  ? 

Note.  The  compound  fraction  may  be  reduced  to  a  sim- 
ple fraction  ;  thus,  ^  of  f=f  ;  and  |  of  2=f ;  then,  |+| 
+f=T2o=lT¥^  yds.,  ansi€er. 

f[  59.  From  the  foregoing  examples  we  derive  the  fol- 
lowing Rule  : — To  add  or  subtract  fractions ,  add  or  sub- 
tract their  numerators,  when  they  have  a  common  denomina- 
tor ;  otherwise,  they  must  first  be  reduced  to  a  common  de- 
nominator. 

Note.  Compound  fractions  must  be  reduced  to  simple 
fractions  before  adding  or  subtracting. 

EXAMPLES    FOR    PRACTICE. 

1.  What  is  the  amount  of  f,  4f  and  12?         Ans.  \1^\. 

2.  A  man  bought  a  farm,  and  sold  f  of  ^  of  it ;  what 
part  of  the  farm  had  he  left  ?  Ans.  |. 

3.  Add  together  |,  f,  I,  -J^,  ^  and  i^?        Amount.  2f§. 

4.  What  is  the  difference  between  14y\&/ 16^^  1  Ans.  l^f. 

5.  From  H  take  f .  Remainder,  f . 

6.  From  3  take  ^.  Remainder,  2f . 

7.  From  147^  take  48f .  Rem.  98f . 

8.  From  ^  of  -^^  take  ^  of  /y.  Rem.  -^^^■. 

9.  Add  together  112^^,  311f,  and  lOOOf. 

10.  Add  together  14,  11,  4f,  j\  and  J-. 

11.  From  f  take  ^.     From  ^  take  f . 

12.  What  is  the  difference  between  ^  and  ^  ?  f  and  J  ? 
^- and  f  ?  I  and  I  ?  f  and  t  ?  f  and  I  ? 

13.  How  much  is  1— J?  1— i?  1— f?  l—^?  2— f? 
-^^7  2i-f  ?  3|— J^?  1000— j-V? 


REDUCTION  OF  FRACTIONS. 

^  60,  We  have  seen  (1]27,)  that  integers  of  one  de- 
nomination may  be  reduced  to  integers  of  another  denomi- 
nation. It  is  evident  that  fractions  of  one  denomination, 
afler  the  same  manner,  and  by  the  same  rules,  may  be  re- 
duced to  fractions  of  another  denomination;  that  is,  frac- 
tions,  like  integers,  may  be  brought  into  lower  denomina- 
tions by  multiplication,  and  into  higher  denominations  by 
division. 

L 
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^00. 


To  reduce  higher  info  lower 

denominations. 

(Rule.  See  ||  '^S.) 

J.  Reduce  ^-J^^  of  a  pound 
to  pence,  or  the  fraction  oi'  a 
penny. 

Note.  Let  it  be  recollect- 
ed that  a  fraction  is  multipli- 
ed either  by  dividing  its  de- 
nominator, or  by  multiplying 
its  numerator. 

fd.   Ans. 

Or  thus:  -.j^^  of  -jO  of  V^= 
11 3-=#  of  a  penny,  Ans. 

3.  Reduce  y^V^j  of  a  pound 
to  the  fraction  of  a  farthing  ? 

-,^Vo^X20=TJtTiS.Xl2 

Or  thus : 

20s.  in  \£. 

20 

12  d.  in  1  s. 


240 

4q. 


m  1  d. 


960 

Then  -Mw(s^=-H-  ^^s. 

o.  Reduce  ^-^-^-^  of  a  guin- 
ea to  a  fraction  of  a  penny. 

7.  Reduce  i  of  a' guinea  to 
the  fraction  of  a  pound. 

Consult  Tf  28,  ex.  12. 

9.  Reduce  |  of  a  moidore, 
at  1^.  10s.  to  the  fraction  of 
a  guinea. 

n.  Reduce  2^Y  of  a  pound, 
Troy,  to  the   fraction  of  an 


To  reduce  loiccr  into  higher 
^Icnom  ination  .s . 
(Rule.  See  \\  28.) 

2.  Reduce  f  of  a  penny  to 
the  fraction  of  a  pound. 

Note.  'Division  is  perform- 
ed either  by  dividing  the  nu- 
merator, or  by  multiplying  i\\Ci 
denominator. 

f  d. -M2=y^s.  -^20= 
^J^=£.  Ans. 

Or  thus :   § 


6       - 


-5-i(j'^«  Ans. 


of  tV  of  A  = 


4.  Reduce  f  of  a  farthing 
to  the  fraction  of  a  pound. 

-1-20 T^i^-Q — T^Vo'^- 

Or  thus : 
Denom.  4 

4  q.  in  Id. 


16 

12d. 

in 

Is. 

192 

20s. 

in 

.£1 

3840 

Then  ^^\tj=^'£t^^(j.  Ans* 
6.  Reduce  f  of  a  penny  to 

the  fraction  of  a  guinea. 
8.  Reduce  f  of  a  pound  to 

the  fraction  of  a  guinea. 

10.  Reduce  f  |  of  a  guinea 
to  the  fraction  of  a  moidore. 


12.  Reduce  |  of -an  ounce 


to  the  fraction 
Troy. 


of  a  pound 
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13.*  Reduce  ^V  ^^  a  pound 
avoirdupois,  to  the  fraction 
of  an  ounce. 

15.  A  man  has  ^^w  ^^  ^ 
hogshead  of  wine  ;  what  part 
is  that  of  a  pint  ? 

17.  A  cucumber  grew  to 
the  length  of  ^tj\jj  of  a  mile ; 
what  part  is  that  of  a  foot  ? 

19.  Reduce  f  of  ^  of  a 
pound  to  the  fraction  of  Is. 

21.  Reduce  ^  of  -^^  of  3 
pounds  to  the  fraction  of  a 
penny. 


T[  61.  It  will  frequently 
be  required  lo  find  the  value 
of  a  fraction,  that  is  to  re- 
duce a  fraction  to  integers  of 
less  denominations. 

1.  What  is  the  value  @f  f 
of  a  pound  ?  In  other  words, 
reduce  f  of  a  pound  to  shil- 
lings and  pence. 

|ofa=£  is  V— 13^  shil- 
lings; it  is  evident  from  ^  of 
a  shilling  may  be  obtained 
some  pence ;  ^  of  a  shilling  is 
^j2=4d. — that  is,  multiply 
the  numerator  by  that  num- 
ber which  will  reduce  it  to 
the  next  less  denomination, 
and  divide  the  product  by  the 
denominator ;  if  there  be  a 
remainder,  hiultiply  and  di- 
vide as  before,  and  so  on  ;  the 
several  quotients,  placed  one 
after  another  in  their  order, 
will  be  the  answer. 


14.  Reduce  f  of  an  ounce 
to  the  fraction  of  a  pound 
avoirdupois. 

16.,  A  man  has  j^^  of  a  pint 
of  wine  ;  what  part  is  that  of 
a  hogshead  ? 

18.  A  cucumber  grew  to- 
the  length  of  1  foot  4  inches 
=J.|.=4  of  a  foot ;  what  part 
is  that  of  a  mile  ? 

20.  ff  of  a  shilling  is  |  of 
what  fraction  of  a  pound  ? 

22.  W^  of  a  penny  is  I-  of 
what  fraction  of  3  pounds? 
iy\o  of  a  penny,  is  /y  of  what 
part  of  3  pounds  ?  ^^^  of  a 
penny  is  ^  of  y\  of  how  many 
pounds  ? 

It  will  frequently  be  re- 
quired to  reduce  integers  to 
the  fraction  of  a  greater  de- 
nomination. 

2.  Reduce  13s.  4d.  to  the 
fraction  of  a  pound. 

13s.  4d.  is  160  pence  ;  there 
are  240  pence  in  a  pound? 
therefore,  13s.  4d.  is  J-f8=| 
of  a  pound.  That  is,  reduce 
the  given  sum  or  quantity  to 
the  least  denomination  men- 
tioned in  it,  for  a  numerator ; 
then  reduce  an  integer  of 
that  greater  denomination  (to 
a  fraction  of  which  it  is  re- 
quired to  reduce  the  given 
sum  or  quantity)  to  the  same 
denomination,  for  a  denomi- 
nator, and  they  will  form  the 
fraction  required. 
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EXAMPLES  FOR  PRACTICE. 


3.  What  is  the  value  of  f 
of  a  shilling  1 

OPERATION. 

Numer.         3 
12 

*Denom.  8)36(4d.  2q.  Am. 
32 

4 
4 

16(2q. 
16 


5.  What  is  the  value 
of  a  pound  Troy? 

7.  What  is  the  value 
of  a  pound  avoirdupois  ? 


off 


off 


9.  I  of  a  month  is  how  ma- 
ny days,  hours  and  minutes  ? 

11.  Reduce  f^  of  a  mile  to 
its  proper  quantity. 


13.  Reduce  ^-^  of  an  acre 
to  its  proper  quantity. 

15.  What  is  the  value  of 
W  of  a  dollar  in  shillings, 
pence,  &c.  1 

17.  What  is 


the  value  of 


^-  of  a  yard? 


10" 


rg^ 


19.  What 
of  a  ton. 


4.  Reduce  4d.  ^i\.  to  the 
fraction  of  a  shilling. 

OPERATION. 

4d.  2q.  Is. 

4  12 


18  Numer.       12 
4 

48  Denom. 


ii=f.     Ans. 


6.  Reduce  7  oz.  4  pwt.  to 
the  fraction  of  a  pound  Troy. 

8.  Reduce  S  oz.  14f  dr. 
to  the  fraction  of  a  pound 
avoirdupois. 

Note.. — Both  the  numerator 
and  the  denominator  must  be 
reduced  to  9ths  of  a  dr. 

10.  3  weeks  Id.  9h.  36m. 
is  what  fraction  of  a  month  ? 

12.  Reduce  4  fur.  125  yds. 
2  ft.  1  in.  2f  bar.  to  the  frac- 
tion of  a  mile. 

14.  Reduce  1  rood  30  poles 
to  the  fraction  of  an  acre. 

16.  Reduce  4s.  8^d.  to  the 
fraction  of  a  dollar. 


18.  Reduce  2  ft.  8  in.  l|b. 
to  the  fraction  of  a  yajd. 
is  the  value  of       20.  Reduce  4  cwt.  2  qr. 
12  lb.  14  oz.  12/^  dr.  to  the 
fraction  of  a  ton. 
Note.  Let  the  pupil  be  required  to  reverse  and  prove  the 
following  examples : 
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21.  What  is  the  value  ofy\  of  a  guinea? 

22.  Reduce  3  roods,  17^  poles  to  the  fraction  of  an  acre. 

23.  A  man  bought  27  gal.  3  qts.  1  pt.  of  molasses;  what 
part  is  that  of  a  hogshead  ? 

24.  A  man  purchased  -^j  of  7  cwt.  of  sugar ;  how  much 
sugar  did  he  purchase  ? 

25.  13h.  42ni.  51fs.  is  what  part  or  fraction  of  a  day? 


SUPPLEMENT  TO  FRACTIONS. 

1.  What  are  fractions  ?  2.  Whence  is  it  that  the  parts  into  which 
..;iy  thins:  cr  any  number  may  be  divided,  take  their  name  1  S.  How 
are  fractions  represented  by  figures  ?  4.  What  is  the  number  above  the 
line  called  ? — Why  is  it  so  culled  l  5.  What  is  th  i  number  below  the 
line  called  ?— Why  is  it  so  called  ?— What  does  it  show  1  6.  What  is 
it  which  determines  the  magnitude  of  the  parts  ? — Why?     7.  What  is 

a  simple  or  proper  fraction  ? an  improper   fraction  a   mixed 

number  ?  8.  How  is  an  improper  fraction  reduced  to  a  w'nole  or  mixed 
number?  9.  How  is  a  mixed  number  reduced  to  an  improper  frac- 
tion 1 a  whole  number  ?     10.  What-  is  understood  by  the  terms  of 

the  fraction  f     H.  How  is  a   fraction   reduced  to  its  most  smp/e  or 

I iwest  \trir\s  "?     12.  What  is  understood  by   a  common   divisor? 

by  the  greatest  common  divisor'?  13.  How  is  it  found  ?  14.  How 
many  ways  are  there  to  multiply  a  fra;-lioa  by  a  Avhole  number  ?  15, 
How  does  it  appear,  that  dividing  the  denominator  multiplies  the  frac- 
tion ?  16.  How  is  a  mixed  number  multiplied  1  17.  What  is  implied 
in  niultiplyino;  by  a  fraction  1  18.  Of  how  many  operations  does  it 
consist?— What'are  they?  19.  When  the  muliiplier  is  Ze-i.«  than  a 
unit,  what  is  the  product  compared  with  the  mulliplicaiid  2  20,  How 
(Jo  you  multiply  a  whole  number  by  a  fraction  1  21.  How  do  you 
multiply  one  fraction  by  another?  22.  How  do  you  multiply  a  mixed 
number  by  a  mixed  number  ?  23.  How  does  it  appear,  that  in  multi^ 
plying  both  terms  of  the  fraction  by  the  same  number  the  valu3  of  the 
fraction  is  not  altered  1  24.  How  many  ways  are  there  to  divide  a 
fiactipn  by  a  wb^le  nnmlier  1  What  are  they  ?  25.  How  does  it  appear 
ihiit.  a  fraction  is  divided  by  inuliiplying  its  denominator?  26.  How 
does  dividing  by  a  fraction  differ  from  multiplying  by  a  fraction  i*  27. 
When  the  divisor  is  less  than  a  unit,  what  is  ihe  quotient  compared 
with  the  dividend  ?  ^!8  What  is  understood  by  a  common  denomina- 
tor'?    the  /easi  common   denominator?    29.  How  dues   it  appear 

that  each  given  dunominalor  must  be  a  I'attor  of  the  co:nir<ron  denomin- 
ator ?     30.  How  is  the  common  denominslor  to  two  or  more  fractions 

found  ?  31.  What  is  understood  by  a  multiple] by  a  common 

multiple  1  by  the  least  common  multiple  \  V\  h  it  is  the  pro- 
cess of  finding  if?  32.  How  are  fraciions  added  and  subtracted?  33. 
How  is  a  faction  of  a  greater  denonjinaiion  reduced  to  one  of  a  less  ? 
of  a  less  to  a  gieater?  34.  How  are  fractions  of  a  greater  de- 
nomination rjduced  to  integers  of  a  less  ? integers  of  a  les* 

denumiuation   to  the   fraction   of  agreu'er? 

L2 
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EXERCISES. 

1 .  What  is  the  amount  of  |  and  §  1 of  ^  and  f  1 

of  12^,  3f  and  4J  ?  Ans.  to  the  lust,  20|^. 

2.  To  ^  of  a  pound  add  f  of  a  shilling.      Amount,  18:^s. 
Note.  First  reduce  both  to  the  same  denomination. 

3.  I  of  a  day  added  to  f  of  an  hour,  make  how  many 
hours  ? what  part  of  a  day  1        Ans,  to  the  last,  f  §  d. 

4.  Add  ^  lb  Troy  to  ^^  of  an  ounce. 

Amount,  6  oz.  11  pwt.  16  gr. 

5.  How  much  is  ^  less  ^?  \t%—1  of  f  of  f  ? 

Ans.  to  the  last,  ^f  §. 

6.  From  ^  shilling  take  f  of  a  penny.  Rem.  5^d, 

7.  From  f  of  an  ounce  take  |^  of  a  pwt. 

Rem.  1 1  pwt.  3  gr. 

8.  From  4  days  7^  hours,  take  1  day  9y\  hours. 

Rem.  2  days,  22  hours,  20  min. 

9.  At  <£|-  per  yard,  what  costs  f  of  a  yard  of  cloth  ? 

51  63.  The^nce  of  unity,  or  1,  being  given  to  find  the 
cost  of  any  quantity,  either  less  or  more  than  unity,  multi- 
ply the  price  hy  the  quantity.  On  the  other  hand,  the  cost 
of  any  quantity,  either  less  or  more  than  unity,  being  given, 
to  find  the  price  of  unity,  or  1,  divide  the  cost  hy  the  quantity. 

Ans.£^. 

1.  If  1^  ib  of  sugar  cost  -^-^  of  a  shilling,  what  will  ||  of 
a  pound  cost  ? 

This  example  will  require  two  operations  :  first,  as  above, 
to  find  the  price  of  1  fb  ;  secondly,  having  found  the  price 
of  1  lb,  to  find  the  cost  of  |f  of  a  pound.  tVs.-^|^  (|  f  of 
yVs.  it  54)=yV5S-  the  price  of  1  lb.  Then,  AVs-Xff  (ff 
of  tV^s-  Vi  50)=:f|Hs.=4d.  3A||iq.  the  answer. 

Or  we  may  reason  thus :  first  to  find  the  price  of  1  lb ; 
\^  lb  costs  ^-s.  li  we  knew  what  yW  lb  would  cost,  we 
might  repeat  this  13  times,  and  the  result  would  be  the 
price  of  1  lb.  \^  is  11  parts.  If  ^4^  lb  costs  -fVs.  it  is  evi- 
dent yV  ^  ^'^^^  *^o^t  yV  of  y^myl^^s.  aud  |f  lb  will  cost  13 
times  as  much,  that  is,  y^^^s.^the  price  of  1  lb.  Then,  ff 
of  ^^i-s.=f§^fs.  the  cost  of  ff  of  a  pound.  ^^^^—U. 
;5497i.q  as  before.  This  process  is  called  solving  the  ques- 
tion by  analysis. 

After  the  same  manner,  let  the  pupil  solve  the  follov.ing 
questions  : 
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2.  If  7  lb  of  tobacco  cost  f  of  a  pound,  what  is  that  a 
pound  ?  }  of  f =how  much  ?  What  is  it  for  4  tb  ?  f  of 
.3=how  much  ?     What  for  12  !b  ?     ^^of  f =how  much  ? 

Ans.  to  the  last,  c£lf. 

3.  If  6^  yards  of  cloth  cost  .£3,  what  cost  9^  yards  ? 

Ans.  £4.  OS.  4J-d. 

4.  If  2  oz.  of  silver  cost  lis.  3d.  what  costs  f  of  an  oz? 

Ans.  4s.  2d.  2J-q. 

5.  Iff  oz.  costs  4s.  Id.  what  costs  1  oz?      Ans.  5s.  8fd. 

6.  If  4  ib  less  by  ^  costs  13^d.  what  costs  14  ft>  less  by 
^  of  2  lb  ?  Ans.  £4.  9s.  9^\d. 

7.  If  f  yard  costs  £l,  what  will  40^  yards  cost. 

Ans.  £59.  Is.  2fd. 

8.  If  tV  <^^  ^  s^^^P  ^^s^s  ^251,  what  is  ^^  of  her  worth  ? 

^«s.  .£53.  15s.  8^d. 

9.  At  c£3|  per  cwt.  what  will  9f  lb  cost  ? 

10.  A  merchant  owning  |  of  a  vessel,  sold  f  of  his  share 
for  £39.  5s.  what  was  the  vessel  worth?  Ans.  <£448  lis.  lO^-d. 

11.  Iff  yards  cost  £^,  what  will  -f^  of  an  ell  Eng.  cost. 

Ans.  17s.  Id.  2fq. 

12.  A  merchant  bought  a  number  of  bales  of  cloth,  each 
containing  129^|-  yards,  at  the  rate  of  c£7  for  5  yards,  and 
sold  them  out  at  the  rate  of  <£ll  for  7  yards,  and  gained 
£200  by  the  bargain  ;  how  many  bales  were  there  ? 

First  find  for  what  he  sold  5  yards ;  then  what  he  gained 
on  5  yards — what  he  gained  on  I  yard.  Then,  as  many 
times  as  the  sum  gained  on  1  yard  is  contained  in  .£200,  so 
many  yards  there  must  have  been.  Having  found  the  num- 
ber of  yards,  reduce  them  to  bales.  Ans.  9  bales. 

13.  If  a  staff  5§  feet  in  length,  cast  a  shadow  of  G  feet, 
how  high  is  that  steeple  whose  shadow  measures  153  feet? 

Ans.  144J-  feet. 

14.  If  10  men  finish  a  piece  of  work  in  28^  days,  how 
long  will  it  take  12  men  to  do  the  same  work  ? 

First  find  how  long  it  would  take  I  man  to  do  it ;  then 
12  men  will  do  it  in  y^g-  of  that  time.  Ans.  37^  days. 

15.  How  many  pieces  of  merchandise,  at  20^ s.  apiece, 
must  be  given  fjr  240 pieces,  at  12}s.  apiece?  Ans.  149Yyj. 

16.  How  many  yards  of  booking  that  is  l^yd.  Wide  will 
br  s'-itfiriont  to  line  20  yds.  of  camlet  that  is  {-  of  a  yard  wide  .' 
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First  find  the  contents  of  the  camlet  in  square  measure  ; 
then  it  will  be  easy  to  find  how  many  yards  in  length  of 
booking  that  is  J|  yd.  wide  it  will  take  to  make  the  same 
quantity.  Ajis.  12  yards  of  camlet. 

17.  If  1]  yd.  in  breadth  require  20^-  yds.  in  length  to 
make  a  cloak,  what  in  length  that  is  ^  yd  wide  will  be  re- 
quired to  make  the  same?  Ans.  34^  yds. 

18.  If  7  horses  consume  2f  tons  of  hay  in  6  weeks,  how 
many  tons  will  12  horses  consume  in  8  weeks  ? 

If  we  knew  how  much  1  horse  consumed  in  I  week,  it 
would  be  easy  to  find  how  much  12  horses  would  consume 
in  8  weeks. 

2|=y  tons.  If  7  horses  consume  ^  tons  in  6  weeks; 
one  horse  will  consuTie  |  of  V=2^^-  of  a  ton  in  6  weeks; 
and  if  a  horse  consume  ^^  of  a  ton  in  6  weeks,  he  will  con- 
sume ^  of  ^|^=jy^  of  a  ton  in  1  week.  12  horses  will  con- 
sume 12  times  -j-yg^=|||  in  1  week,  and^in  8  weeks  they 
will  consume  8  times  j-||='^\2— .(3^  tons,  answer. 

19.  A  man  with  his  family,  which  in  all  were  5  persons, 
did  usually  drink  74  g^allons  of  cider  in  1  week  ;  how  much 
will  they  drink  in  22^  weeks  when  3  persons  more  are  added 
io  the  family?  Ans.  280-|  gallons. 

20.  If  9  students  spend  ^10|  in  18  days,  how  much  will 
20  students  spend  in  30  days  ?  Ans  c£39.  ISs.  4f  ^d. 

Beciiiial  Fractiosis. 

V[  0#5.  We  have  seen,  that  an  individual  thing  or  num- 
ber may  be  divided  into  any  number  of  equal  parts,  and  that 
these  parts  will  be  called  halves,  thirds,  fourths,  fifths,  sixths, 
&.C.,  according  to  the  number  of  parts  into  which  the  thing 
or  number  may  be  divided ;  and  that  each  of  these  parts  may 
be  again  divided  into  any  other  number  of  equal  parts,  and  so 
on.  Such  are  called  common  cr  vulgar  fractions.  Their 
denominators  are  not  uniform,  but  vary  v/ith  every  varying 
division  of  a  unit.  It  is  this  circumstance  v/hich  occasions 
the  chief  difficulty  in  the  operations  to  be  performed  on 
them ;  for  when  numbers  are  divided  into  diflferent  kinds 
or  parts,  they  cannot  be  so  easily  compared.  This  diffi- 
culty led  to  the  invention  o^  decimal  fractions,  in  which  an 
individual  thing  or  number  is  supposed  to  be  divided  first 
into  ten  equal  parts,  which  will  be  tenths,  and  each  of  thcr^c 
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parts  to  be  again  divided  into  ten  other  equal  parts,  which 
will  be  hundredths ;  and  each  of  these  parts  to  be  still  fur- 
ther divided  into  ten  other  equal  parts,  which  will  be  thou- 
sandths ;  and  so  on.  Such  are  called  decimal  fractions, 
(from  the  Latin  word  decern,  which  signifies  ten,)  because 
they  increase  and  decrease  in  a  tenfold  proportion,  in  the 
same  manner  as  whole  numbers. 

^  61.  In  this  way  of  dividing  a  unit,  it  is  evident, 
that  the  denominator  to  a  decimal  fraction  will  always  be 
10,  100,  1000,  Of  1  with  a  number  of  ciphers  annexed; 
consequently,  the  denominator  to  a  decimal  fraction  need 
not  be  expressed,  for  the  numerator  only,  written  with  a 
point  before  it,  (')  called  the  separatrix,  is  sufficient  of  it- 
self to  express  the  true  value.     Thus, 

■f(^     are  written  *6.  » 

tV^     •     .     .     .     '27. 
T%%\ '685. 

The  denominator  to  a  decimal  fraction,  although  not  ex- 
pressed, is  always  understood,  and  is  1  with  as  many  ci- 
phers annexed  as  there  are  places  in  the  numerator.  Thus, 
'37(j5  is  a  decimal  consisting  of  four  places  ;  consequently, 
1  with  four  ciphers  annexed,  (10000)  is  its  proper  denomi- 
nator. Any  decimal  may  be  expressed  in  the  form  of  a 
common  fraction  by  writing  under  it  its  proper  denomina- 
tor. Thus,  '3705  expressed  in  the  form  of  a  common  frac- 
tion, is  tV<^^o^- 

When  the  whole  numbers  and  decimals  are  expressed  to- 
gether, in  the  same  number,  it  is  called  a  mixed  number. 
Thus,  25'63  is  a  mixed  number,  25',  or  all  the  figures  on 
the  left  hand  of  the  decimal  point,  being  whole  numbers, 
and  '63,  or  all  the  figures  on  the  right  hand  of  the  decimal 
point,  being  decimals. 

The  names  of  the  places  to  ten-millionths,  and,  generally, 
how  to  read  or  write  decimal  fractions,  may  be  seen  from 
the  following 
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TABLE. 


55  oi  d'^ 


153 

cr  3- 

to  (^  j  Ist  place.  **.  c <  ^  o  Units. 


3  ^)  3d  place.>0i  11  ||   ||  ||  i|   ||   ||  Hundreds. 
=^  ="  >  2d  place,  w  ts  Tens. 
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1st  place,  o  Ci  o  QD  ci  o  o  ot  Tenths, 

2d  place,  o  w  o  cs  qd  c/t  ca  Hundredths. 

8d  place.  <-,      o  o  ot  o  Thousandths. 

>  4th  place,  o      oow  Ten-Thousandths. 

5th  place.  ^      ^  ^^  Hundred-Thousandths 

6th place.  ^      ^  Millionths. 

J  7th place.  ^  Ten-Millionths. 


c- 

C:  >w  ^1  OD  Oi  t'^  Crt  Crt 

Cw  ill  -,    O  GO  O  ^_,     - 

£.  S  ^  §  .^ 
S-'     o   a-       ' 

p;     CO 


From  the  table  it  appears,  that  the  first  figure  on  the  right 
hand  of  the  decimal  point  signifies  so  many  tenth  parts  of  a 
unit ;  the  second  figure,  so  many  hundredth  parts  of  a  unit ; 
the  third  figure,  so  many  thousandth  parts  of  a  unit,  &lc. 
It  takes  10  thousandths  to  make  1  hundreth,  10  hundredths 
to  make  1  tenth,  and  10  tenths  to  make  1  unit,  in  the  same 
manner  as  it  takes  10  units  to  make  1  ten,  10  tens  to  make 
I  hundred,  &/C.  Consequently,  we  may  regard  unity  as  a 
starting  point,  from  whence  whole  numbers  proceed,  con- 
tinually increasing-  in  a  tenfold  proportion  towards  the  left 
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hand,  and  decimals  conUnUiiWy  decreasing  in  the  same  pro- 
portion, towards  the  right  hand.  But  as  decimals  decrease 
towards  the  right  hand,  it  follows  of  course,  that  they  in- 
crease towards  the  left  hand,  in  the  same  manner  as  whole 
numbers. 

^  G«5.  The  value  of  every  figure  is  determined  by  its 
place  from  imits.  Consequently,  ciphers  placed  at  the  n^/i^ 
hand  of  decimals  do  not  alter  their  value,  since  every  sig- 
nificant figure  continues  to  possess  the  same  place  from 
unity.  Thus,  '5,  '50,  '500,  are  all  of  the  same  value,  each 
being  equal  to  ■f'^  or  ^. 

But  every  cipher  placed  at  the  left  hand  of  decimal  frac- 
tions diminishes  them  tenfold,  by  removing  the  significant 
figures  further  from  unity,  and  consequently  making  each 
part  ten  times  as  small.  Thus,  '5,  '05,  '005,  are  of  differ- 
ent value,  '5  being  eqal  to  -f"^,  or  ^,  '05  being  equal  to  -^^^J, 
or  ^\y,  and  '005  being  eqal  to  jxhu^  ^^  'Iotj- 

Decimal  fractions,  having  different  denominators,  are  rea- 
dily reduced  to  a  common  denominator,  by  annexing  ciphers 
until  thev  are  equal  in  number  of  places.  Thus,  '5,  '06, 
"284  may  be  reduced  to  '500,  '060,  '234,  each  of  which  has 
1000  for  a  common  denominator. 

^y  OG.  Decimals  are  read  in  the  same  manner  as  whole 
numbers,  giving  the  name  of  the  lowest  denomination,  or 
right  hand  figure,  to  the  whole.  Thus,  '6853  (the  lowest 
denomination,  or  right  hand  figure,  being  ten-thousandths) 
is  read  6853  ten-thousandths. 

Any  whole  number  may  evidently  be  reduced  to  decimal 
parts,  that  is,  to  tenths,  hundreths,  thousandths,  &c,,  by 
annexing  ciphers.  Thus,  25,  is  250  tenths,  2500  hun- 
dredths, 25000  thousandths,  &:,c.  Consequently,  any  mixed 
number  may  be  re.ld  together  giving  it  the  name  of  the  low- 
est denomination  or  right  hand  figure.  Thus,  !iS'63  may 
be  read  2563  hundredths,  and  the  whole  may  be  expressed 
in  the  form  of  a  common  fraction,  thus,  YVV'- 

The  denominations  in  federal  money  are  made  to  cor- 
respond  to  the  decimal  divisions  of  a  unit  now  described,  dol- 
lars being  units,  or  whole  numbers,  dimes  tenths,  cents  hun- 
dredths, and  mills  thousandths  of  a  dollar;  consequently. 
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the  expression  of  any  sum  in  dollars,  cents  and  mills,  is  sim- 
ply the  compression  of  a  mixed  number  in  decimal  fractions. 

Forty-six  and  seven  tenths=4Gi7'^j==46'7. 

Write  the  following  numbers  in  the  same  manner : 

Eighteen  and  thirty-four  hundredths. 

Fifty-two  and  six  hundreths. 

Nineteen  and  four  hundred  eighty-seven  thousandths. 

Twenty  and  forty-two  thousandths. 

One  and  five  thousandths. 

135  and  3784  ten  thousandths. 

9000  and  342  ten  thousandths. 

10000  and  15  ten-thousandths. 

974  and  102  millionths. 

320  and  3  tenths,  4  hundredths  and  2  thousandths. 

500  and  5  hundred  thousandths. 

47  millionths. 

Four  hundred  and  twenty-three  thousandths. 


ADDITION  AND  SUBTRACTION  OF  DECIMAL 
FRACTIONS. 

^  67.  As  the  value  of  the  parts  in  decimal  fractions  in- 
creases in  the  same  proportion  as  units,  tens,  hundreds,  &-c., 
and  may  be  read  together,  in  the  same  manner  as  whole 
numbers,  so,  it  is  evident  that  all  the  operations  on  decimal 
fractions  may  he  performed  in  the  same  manner  as  on  whole 
numbers.  The  only  difficulty,  if  any,  that  can  arise,  must 
be  in  finding  ivhere  to  place  the  decimal  point,  in  the  result. 

This,  in  addition  and  subtraction,  is  detfermined  by  the 
same  rule ;  consequently,  they  may  be  exhibited  together, 

I.  A  man  bought  a  barrel  of  flour  for  88,  a  firkin  of  but- 
ter for  ^'50,  7  pounds  of  sugar  for  83^-  cents,  an  ounce  of 
pepper  for  6  cents;  what  did  he  give  for  the  whole  1 

Note.  See  the  table  of  Federal  Money,  ^  27.  Let  the 
pupil  go  back  now  and  read  carefully  all  that  is  said  respect- 
ing Federal  Money  in  Reduction.  From  w^Tiat  is  there  stated 
it  is  plain,  that  we  may  readily  reduce  any  sums  in  federal 
money  to  the  same  denominations,  as  to  cents  or  mills,  and 
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and  add  or  subtract  them  as  simple  numbers.  Or,  what  is 
the  same  thing,  we  may  set  down  the  sums,  taking  care  to 
write  dollars  under  dollars,  cents  under  cents,  and  mills  un- 
der mills,  in  such  order  that  the  separating  points  of  the 
several  numbers  shall  fall  directly  under  each  other,  and 
add  them  as  simple  numbers,  placing  the  separatrix  in  the 
amount  directly  under  the  other  points. 

OPERATION. 

$8'       =  8000  mills,  or  lOOOths  of  a  dollar. 
3'50  r=  3500  mills,  or  lOOOths. 
'835z=    835  mills,  or  lOOOths. 
*06  =   ,  60  mills,  or  lOOOths.    ' 


Ans.  $12*395=12395  mills,  or  lOOOths. 

As  the  denominations  of  federal  money  correspond  with 
the  parts  of  decimal  fractions,  so  the  rules  for  adding  and 
subtracting  decimals  are  exactly  the  same  as  for  the  s^me 
operations  in  federal  money. 

2.  A  man  owing  $375,  paid  $175*75;  how  much  did  he 
then  owe? 

OPERATION. 

$375'     =  37500  cents,  or  lOOths  of  a  dollar. 
175*75=  17575  cents,  or  lOOths  of  a  dollar. 


$199*25=  19925  cents,  or  lOOths. 
Wherefore, — In  addition  and  subtraction  of  decimal 
fractions, — Rule  :  Write  the  numbers  under  each  other, 
tenths  under  tenths,  hundredths  under  hundredths,  according 
to  the  value  of  their  places,  and  point  off  in  the  result  as 
many  places  for  decimals  as  are  equal  to  the  greatest  num- 
ber of  decimal  places  in  any  of  the  given  numbers. 

EXAMPLES    FOR    PRACTICE. 

3.  Bought  1  barrel  of  flotir  for  6  dollars  and  75  cents,  10 
lb.  of  coffee  for  2  dollars  30  cents,  71b.  of  sugar  for  92  cents, 
1  lb.  of  raisins  for  12^  cents,  and  2  oranges  for  6  cents; 
what  was  the  whole  amount?  Ans.  $10*155. 

4.  A  man  is  indebted  to  A,  $237*62  ;  to  B,  $350 ;  to  C, 
$86*121;  to  D,  $9'62^  ;  and  to  E,  $0*834;  what  is  the 
amount  of  his  debts?      "  y4/is.  $(584*204. 

5.  A  man  has  three  notes  specifying  the  following  suma^ 
viz    three  hundred  dollars, fifty  dollars  sixty  cents,  and  nina 

M 
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dollars  eight  cents ;  what  is^  the  amount  of  the  three  notes  ? 

Ans.  $359*68. 
6.  A  man  gave  4  dollars  75  cents  for  a  pair  of  boots,  and 
2  dollars  12^  cents  for  a  parr  of  shoes  ;  how  much  did  the 
boots,  cost  more  than  the  shoes? 

OPERATION.  OPERATION. 

4750  mills.  or,  84'75 

2125  mills.  L'  U*.") 


2625  mills=  ><?I2'625  Avs.       S2'625  Ans. 

7.  A  man  bought  a  cow  for  eighteen  dollars,  and  sold  her 
again  for  twenty-one  dollars  thirty-seven  and  a  half  cents; 
how  much  did  he  gain  1  Ans.  3'375. 

8-  A  man  bought  a  horse  for  82  dollars,  and  sold  him 
iJigain  for  seventy-nine  dollars  seventy-five  cents ;  did  he 
■lyain  or  lose  ?  and  how  much  ?  *  •  f  ' 
'.  D.  A  man  sold  wheat  at  several  times  as  follows,  viz, 
13'25  bushels ;  8^4  bushels ;  23^051  bushels ;  6  bushels, 
and  '75  of  a  bushel;  how  much  did  he  sell  in  the  whole? 

Ans.  5r451  bushels. 

10.  What  is  the  amount  of  429, 21x^77,  355,  j<5%-^,  ly^^y, 
and  ItV  ?  ^ns.  808yVVo,  or  808'143. 

11.  What  is  the  amount  of  2  tenths,  80  hundredths,  89 
thousandths,  6  thousandths,  9  tenths,  and  5  thousandths  ? 

Ans.  2. 

12.  What  is  the  amount  of  three  hundred  and  twenty-nine 
and  seven  tenths ;  thirty-seven  and  one  hundred  sixty-two 
thousandths,  and  sixteen  hundredths? 

13.  A  man,  owing  $4316,  paid  $376*865;  how  much 
did  he  then  owe  ?  Ans.  $3939*135. 

14.  From   thirty-five'  thousand   thake   thirty-five    thou- 


SRudths. 

Ans.  34999^965. 

15. 

From  5*83  take  4*2793. 

Ans.  1*5507. 

16. 

From  480  take  245*0075. 

Ans.  234*9925. 

17. 

W^hat  is  the  diiference  betw^ 

een 

1793*13  and  817. 

05693 

1? 

Ans.  976*07307. 

18. 

From  4  J-jy  take  2  ^V- 

Remainder,  l-y%^jj  or  1*98. 

19. 

What  is  the  amount  of  29 

T%, 

37^ 

^  iTTDf  (JTTTr,  97xVu%, 

.  315  x^^^,  27,  and  100/^  ? 

Ans.  942*957009. 
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MULTIPLICATION  OF  DECIMAL  FRACTIONS. 

^  68.  1.  How  much  hay  in  7  loa/dsj  each  containing 
23,571  cwt? 

OPERATION. 

23'571  cwt.=  23571  lOOOths  of  a  cwt. 

7  7 


A?is.  164'997  cwt.==  164997  lOOOths  of  a  cwt. 
We  may  here,  (^  G6,)  consider  the  multiplicand  so,  many 
thousandths  of  a  cwt.,  and  then  the  product  will  evidently 
be  thousandths,  and  will  be  reduced  to  a  mixed  or  whole 
number  by  pointing  off  3  figures,  that  is,  the  same  number 
as  are  in  tlie  multiplicand ;  and  as  either  factor  may  be  made 
the  multiplier,  so,  if  the  decimals  had  been  in  the  multiplier ^ 
the  same  number  of  places  must  have  been  pointed  off  for 
decimals.  Hence  it  follows,  we  must  always  point  off  in  the 
product  as  many  places  for  decimals  as  there  ar&  decimal 
places  in  hoth  factors. 

2.  Multiply  *75  by  '25. 

OPERATION.  In  this  example,  we  have  4  deci- 

'75  mal  places  in  both  factors;    we 

'25  must  therefore  point  off  4  places 

for  decimals  in  the  product.     The 

375  reason  of  pointing  off  this  num- 

150  '    ber  may  appear  still  more  plain,  if 

we    consider   the   two  factors    as 

'1875  Product,  common  or  vulgar  fractions.  Thus, 
'75  is  ^^5^,  and  '25  is  ^^^  :  now,  i7^VXtV(7=tW^'<t=='1875, 
Ans.  same  as  before. 

3.  Multiply '125  by '03. 

OPERATION.  Here,  as  the  number  of  significant 

'125  figures  in  the  product  is  not  equal  to 

'03  the  number  of  decimals  in  both  fac- 

tors,  the  deficiency  must  be  supplied 

'00375  by  prefixing  ciphers,  that  is,  placing 

thom  at  the  left  hand.  The  correctness  of  the  rule  may 
appear  from  the  followingr  process :  '125  is  ^^V^,  and 
'03  is  T^^  :  now,  T^oVuXTli^=Tij^%u='00375,  the  same 
as  before. 

These  examples  will  be  sufficient  to  establish  the  follow- 
ing        ' 
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RULE. 

Itt  the  multiplication  of  decimal  fractions,  multiply  as  in 
whole  numbers,  and  from  the  product  point  off  so  many  fig- 
ures for  decimals  as  there  are  decimal  places  in  the  multi- 
plicand and  multiplier  counted  together,  and,  if  there  are 
not  so  many  figures  in  the  product,  supply  the  deficiency  by 
prefixing  ciphers. 

As  the  denominations  of  federal  money  correspond  with 
the  parts  of  decimal  fractions ;  the  rules  for  the  multiplica- 
tion and  division  of  both  are  the  same. 

EXAMPLES    FOR    PRACTICE.  » 

4.  At  $5*47  per  yard,  what  cost  8'3  yards  of  cloth  ? 

Ans.  45'401. 
.     ij.  At  $*07  per  pound,  what  cost  26*5  pounds  of  rice  ? 

Ans.  11*855  cwt. 

6.  If  a  barrel  contain  1*75  cwt.  of  flour,  what  will  be  the 
weight  of  *6^  of  a  barrel  ?  Arts.  1*1025. 

7.  If  a  melon  be  worth  $0*9  what  is  '7  of  a  melon  worth  ? 

Ans.  6y^j  cents. 

8.  Multiply  five  hundredths  by  seven  thousandths 

Product,  *000aS. 

9.  What  is  *3  of  116.?  ,  Ans.  34*8. 

10.  What  is  *85  of  3672  ?  Ans.  3121*2. 

11.  What  is  *37  of  *0563?  Ans.  *020831. 

12.  Multiply  572  by  '58. 

13.  Multiply  eighty-six  by  four  hundredths. 

Product,  3*44. 

14.  Multiply  *2062  by  *0008. 

15.  Multiply  forty-seven  tenths  by  one  thousand  eighty- 
six  hundredths. 

16.  Multiply  two  hundredths  by  eleven  thousandths. 

17.  What  will  be  the  cost  of  thirteen  hundredths  of  a 
ton  of  hay,  at  $11  a  ton? 

18.  What  will  be  the  cost  of  three  hundred  seventy-five 
thousandths  of  a  cord  of  wood  at  $2  a  cord  ? 

19.  If  a  man's  wages  be  seventy-five  hundreths  of  a  dol- 
lar a  day,  how  much  will  he  earn  in  four  weeks,  Sundays 
excepted  ? 

20.  What  will  250  bushels  of  rye  come  to  at  $0*88^  per 
bushel.?  Ans.  $221*25. 

24.  What  is  the  value  of  86  barrels  of  flour,  at  $6*37^  a 
barrel  ? 
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22  What  will  be  the  cost  of  a  hogshead  cf  molasses 
cont;iinirig  G'J  gallons,  rtt28^cents  agnllcn  ?  Ans.  $17*955. 

23.  If  a  man  spend  12-]-  cents  a  diy,  what  will  that  a- 
mount  to  in  a  year  of  365  days?  what  will  it  amount  to  in 
five  years  ?  Ans.  $228*  12^-  in  5  years. 


DIVISION  OF  DECIMAL  FRACTIONS. 

^  GIJ.  Multiplication  is  proved  by  division.  We  have 
seen,  in  multiplication,  that  the  decimal  places  in  the  pro- 
duct must  always  be  equal  to  the  number  of  decimal  places 
in  the  multiplicand  and  multiplier  counted  together.  The 
multiplicand  and  multiplier,  in  proving  multiplication,  be- 
come the  divisor  and  quotient  in  division.  It  follows  of 
course,  in  division,  that  the  number  of  decimal  places  in  the 
divisor  and  quotient  counted  together^  must  always  he  equal 
to  the  number  of  decimal  places  in  the  dividend.  This  will 
still  further  appear  from  the  examples  and  illustrations  which 
follow : 

1.  If  6  barrels  of  flour  cost  §44*718,  what  is  that  a  bar- 
rel ? 

By  taking  away  the  decimal  point,  $44*718=44718  mills, 
or  lOOOths,  which,  divided  by  6,  the  quotient  is  7453  mills, 
=$7*453,  the  answer. 

Or,  retaining  the  decimal  point,  divide  as  in  v/hole  num- 
bers : 

OPERATION.  As  the  decimal  places  in  the  di- 

6)44'718  visor  and  quotient,  counted  togcth- 

,       er,  must  be  equal  to  the  number  of 

Ans.     7*453  decimal  places   in^  the  dividend, 

there  being  no  decimals  in  the  divisor, — therefore  point  off 
three  figures  for  decimals  in  the  quotient,  equal  to  the  num- 
ber of  decimals  in  the  dividend,  which  brings  us  to  the  same 
result  as  before. 

2.  At  84*75  a  barrel  for  cider,  how  many  barrels  may  be 
bo>5ght  for  831  .•' 

In  this  example,  there  are  decimals  in  the  divisor,  and 
none  in  the  dividend.     $4*75=475  cents,  and  $3|,  by  an- 
nexing two  ciphers  1=3 100  cents ;  that  is,  reduce  the  divi- 
dend to  p?.rts  of  the  same  denomination  as   the  divisor. — 
M2 
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Then,  it  is  plain,  as  many  times  475  cents  arc  contained  in 
3100  cents,  so  many  barrels  may  be  bought. 

475)3100(6f^a. barrels,  the  answer;  that    is,  G    barrels 

2850  and  f  ^f  of  another  barrel. 

But  the  remainder,  250,  instead  of  be- 

250  ing  expressed  in  the  form  of  a  common 

fraction,  may  be  reduced  to  lOths  by  annexing  a  cipher, 
which,  in  effect,  is  multiplying  it  by  10,  and  the  divisor 
continued,  placing  the  decimal  point  after  the  6,  or  whole 
ones  already  obtained,  to  distinguish  it  from  the  decimals 
which  are  to  follow.  The  points  may  be  withdrawn  or  not 
from  the  divisor  and  dividend. 

OPERATION. 

4'75)3r00(6'526+barrels,  the   answer,  that  is  t>  barrels 
2850  and  526  thousandths  of  another  bar- 

rel. 

2500  By  annexing  a  cipher  to  the  first 

2375  remainder,    thereby   reducing    it   to 

lOths,  and  continuing  the  division,  we 

1250  obtain  from  it  S5,  and  a  still  further 

950  remainder  of  125,  which,  by  annex- 

.s ing  another   cipher,    is    reduced    to 

3000         lOOths,  and  so  on. 

2850  The  last  remainder,  150,  is  I'f^  of 

a  thousandth  part  of  a  barrel,  which 

150  is  of  so  trifling  a  value,  as  not  to  merit 
notice. 
If  now  we  count  the  decimals  of  the  dividend,  (for  every 
cipher  annexed  to  the  remainder  is  evidently  to  be  counted 
a  decimal  of  the  dividend,)  we  shall  find  them  to  be  J^"/,'^, 
which  corresponds  with  the  number  of  decimal  'places  in 
the  divisor  and  quotient  counted  together.  * 

3.  Under  ^[  6S,  ex.  3,  it  was  required  to  multiply  *125  by 
'03 ;  the  product  was  '00375.  Taking  this  product  for  a 
dividend,  let  it  be  required  to  divide  '00375  by  '125.  One 
operation  will  prove  the  other.  Knowing  that  the  number 
of  decimals  in  the  quotient  and  divisor,  counted  together, 
will  be  equal  to  the  decimal  places  in  the  divide'nd,  we  may 
divide  as  in  whole  numbers,  being  careful  to  retain  the  de- 
cimal points  in  their  proper  places.     Thus  : 
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OPERATION. 

'1-25)'00375('03  The  divisor,  125,  in  375  goes  :J 

375  times  ami  no  remainder.     We  have 

only  to  place  the  decimal  point    in 

000  the  quotient  and  the  work  is  done. 

There  are  five  decimal  places  in  the  dividend ;  conse- 
quently there  must  be  five  in  the  divisor  and  quotient  count- 
ed together ;  and,  as  there  are  three  in  the  divisor,  there 
must  be  two  in  the  quotient ;  and  since  we  have  but  one 
figure  in  the  quotient,  the  deficiency  must  be  supplied  'by 
prefixing  a  cypher. 

The  operation  by  vulgar  fi-actions  will    bring   us   to   the 
,  :iie  result.     Thus,  M25  is  yVo%,  and  *00375  is  xaWcj^r  : 
liow,  ^^\'^%ji~i^%%~T¥dt%%^  i=:x§^='03  the  same  as 
betbre. 

*j  71>.  The  foregoing  examples  and  remarks  are  sufli- 
cient  to  establish  the  tbllowing 

RULE. 

In  the  division  of  decimal  fractions,  divide  as  in  whole 
numbers,  and  from  the  right  hand  of  the  quotient  point  off 
as  many  figures  for  decimals,  as  the  decimal  figures  in  the 
dividend,  exceed  those  in  the  divisor,  and  if  there  are  not 
so  many  figures  in  the  quotient,  supply  the  defiiciency  by 
prefixing    ciphers. 

If  at  any  time  there  is  a  remainder,  or  if  the  decimal 
figures  in  the  divisor  exceed  those  in  the  dividend  cyphers 
may  be  annexed  to  the  dividend  or  the  remainder,  and  the 
quotient  carried  to  any  necessary  degree  of  exactness ;  but 
the  ciphers  annexed  must  be  counted  so  many  decimals  of 
the  dividend. 

EXAMPLES  FOR  PRACTICE. 

4.  If  i^472,S75  be  divided  equally  between'  13  men,  how 
.nuch  will  each  one  receive.^'  Ans.  836,375. 

5.  At  $'75  per  bushel,  how  many  bushels  of  rye  can  be 
night  for  $141  ?  Ans.  188  bushels. 

6.  At  Gi  cents  apiece,  how  many  oranges  may  be  bought 
ior  $8?  Ausr  \^S  oranges, 

7.  If '6  of  a  barrel  of  flour  cost  $5,  what 'is  that  per  bar- 
: '  ?  Arts.  8'333+ 

Divide  2  by  53' 1.  Quot.  '037-|- 
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9.  Divide.  '012  by  '005. 

10.  Divide  three  thousandths  by  four  hundredths. 

Qttat.  *075. 

11.  IIow  many  times  is  '17  contiined  in  8? 

12.  If  I  pay  $408'75  for  75)  pounds  of  wool,  what  is  the 
value  of  t  pound  ?  Am.  $0'625;  or  thus  $0T)2^ 

13.  If  a  piece  of  cloth,  rner.saring  I25yards,  cost  $I81'25 
What  is  that  a  yard  ? .  Arts.  .Sl'45. 

14.  If  536  quintals  of  fish  cost  $1913,52,  how   much  is 
that  a  quintal  ?  Am;.  $3'57. 

15.  Bought  a  farm,  containing  cS4  acres,  for  83213  ;  what 
did  it  cost  me.per  acre  ?  ^^ns.  $38'25. 

16.  ^It  $954  for  3816,  yards  of  flannel,  what  is  that  per 
yard.^  Ans.  $0'25. 


REDUCTION  OF  COMMON   OR  VULGAR  FRAC- 
TIONS TO  DECIMALS. 

51  73.  1.  A  man  has  J  of  a  barrel  of  flcur  ;  what  is 
that  expressed  in  decimal  parts  ? 

As  many  times  as  the  denominator  of  a  fraction  is  con- 
tained in  the  numerator,  so  many  whole  ones  are  contained 
in  the  fraction.  We  can  obtain  no  whole  ones  in  f ,  be- 
cause the  denominator  is  not  contained  in  the  num.erator. 
We  may,  however,  reduce  the  numerator  to  tenths,  (1|69, 
ex.  2,)  by  annexing  a  cipher  to  it,  which,  in  effect,  is  mul- 
tiplying it  by  10,  making  40  tenths,  or  4'0.  Then,  as  ma- 
ny times  as  the' denominator,  5  is  contained  in  40,  so  ma- 
ny tmtlir,,  are  contained  in  the  fi-action.  5  into  40  goes  8 
times  and  no  remainder.  „Hns.  *8  of  a  bush. 

2.  Express  ^  of  a  dollar  in  decimal  parts. 

The  numerator,  3,  reduced  to  tenths,  is  -f  g,  3'0,  which, 
divided  by  the  denominator,  4,  The  quotient  is  7  tenths,  and 
a  remainder  of  2.  This  remainder  must  new  be  reduced  to 
hundredths  by.  annexing  another  cipher,  making  20  hun- 
dredths. Th$h,  as  many  times  as  the  denominator  4,  is 
contained  in  SO,  so  many  hundredths  also  may  be  obtained. 
4  into  20  goes  5  times,  and  no  remainder.  ^  of  a  dollar, 
therefore,  reduced  to  decimals,  is  7  tenths  and  5  hundredths, 
that  is,  '75  of  a  dollar. 
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Thn  operation  may  be  presented  in   form  as  follows : — 
Num. 
Denom.  4)3*0('75  of  a  dollar,  the  answer, 

28 


20 
20 


?,  Reduce  ^^  to  a  decimal  fraction. 

The  numerator  must  be  reduced  to  hundrdhs  by  annex- 
ing two  ciphers,  before  the  division  can  begin. 
66)4'00('0606+,  the  answer. 
396 


400 

396  As  there  can  be  no  frnfhs,  a  cipher  must 

be  placed  in  the  quotient,  in  tenths  place. 

4 

Note,  -^g  cannot  be  reduced  exactly  ;  for,  however  loni^ 
the  division  be  continued,  there  v/ili  snJ  be  a  remainder.* 
it  is  sufficiently  exact  for  most  purposes,  if  the  decimal  be 
extended  to  three  or  four  places. 

*  Decimal  figures  which  continually  repeat,  like  *06,  in  this  ex- 
ample, are  called  Repctends,  or  CvrcvAaiir,g  Decimals.  If  only 
cne  Jis;ure  repeat>,  as  '3333  or  '7777,  &,c,  it  is  ca'led  a  single  re- 
peten(1.  If  two  or  more  figures  circulate  alternately,  as  '060606, 
*234234234,  &c.  it  is  called  a  compound  repetend.  If  other  fi;i- 
tires  arise  hfore  those  which  circulate  as  '743333,  44301010 J, 
k.c.  the  decimal  is  a  mixed  repf-tend. 

A  single  repetend  is  denoted  by  writing  only  ihe  circulating:; fig- 
ure, with  a  point  over  it  thus  :  '3,  sionifies  ihat  the  3  is  to  be 
jcontinually  repeated,  forming  an  infinite  or  never  ending  scries 
of  3's. 

A  compound  repetend  is  denoted  by  a  point  over  ihefird  and 
Last  repeating  figure :  thus,  234  signifies  that  234  is  to  be  contin- 
ually repeated. 

It  may  not  be  amiss,  here  to  show  how  the  value  of  any  repe- 
tend niay  be  found,  or  in  other  words,  how  it  may  be  reduced  to 
its  equivalent  vulgar  fraction. 

If  we  attempt  to  reduce  ^  to  a  decimal,  we  obtain  a  con- 
tinual repetition  of  the  figure  1  :  thus,  'lllll,  that  is,  the 
repetend  *i  The  value  of  the  repetend  *  l  then  is  l\  the  v^al- 
ue  of  *22.2,  &c.  the  repetend  '2  will  be  twice  as  much ;  that 
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From  the  foregoing  examples  we  may  deduce  the  follow- 
ing general  Rule  :  To  reduce,  a  common  to  a  decimal  frac- 
tion : — Annex  one  or  more  ciphers,  as  may  be  necessary,  to 
the  numerator,  and  divide  it  by  the  denominator.  If  then 
there  be  a  remainder,  annex  another  cipher,  and  divide  as 
befoje,  and  so  continue  to  do  so  long  as  there  shall  continue 

is,  f.     In  the  same  manner,  *3=f,  and  *4=J,  and  '5=f, 
and  so  on  to  '9,  whichz=|=l. 

1.  What  is  the  value  of  'i  ?  Ans.  |. 

2.  What  is  the  value  of  ^Q^Ana,  |=|.  What  is  the  val- 
ue of  '3  of  n  1 of  4  ? of  5  ? of  '9  ? '  1? 

If  ^'g  be  reduced  to  a  decimal,  it  produces  '010101,  or 
the  repetend  'Oi.  The  repetend  '02,  being2  times  as  much, 
must  be^s^  and  '03=/^^,  and  '48,  being  48  times  as  much, 
must  be  ff ,  and  '74=^1,  &c. 

If  ^-^  be  reduced  to  a  decimal,  it  produces  '001  ;  conse- 
quently, '002=^1^,  and  '037  =  |/^,  and  425=||f ,  &c. 
As  this  principle  will  apply  to  any  number  of  places,  we 
have  this  general  Rule  for  reducing  a  circulating  decimal 
to  a  vulgar  fraction. — Make  the  given  repetend  the  numer- 
ator ^  and  the  denominotor  will  be  as  many  9s  as  there  are 
repeating  figures. 

3.  What  is  the  vulgar  fraction  equvialent  to  '704  7 

Ans.  ^fl. 

4.  What  is  the  value  of  '003? 014? '324? 

'  01021  ?  —'2463  7  —'002103  7        Ans.  to  the  last,-^^-^^^^. 

5.  What  is  the  value  of  '43  7 

In  this  fraction,  the  repetend  begins  in  the  second  place, 
or  place  of  hundredths.  The  first  figure,  4,  is  y%-,  and  the 
repetend,  3,  is  f  of  ■^\,  that  is,  /^  ;  these  two  parts  must  be 
added  together.  y4:(y-[-F(J=fa=M»  «^^-  Hence,  to  find 
the  value  of  a  mixed  repetend, — Find  the  value  of  the  two 
parts  separately,  and  add  them  together. 

6.  What  is  the  value  of '153?  T'i^+^tTj=^M=  i¥o .^«5- 

7.  What  is  the  value  of '  138  ? '  16  ? '  4123  7 

It  is  plain,  that  circulates  may  be   added,   subtracted, 

multiplied,   and  divided,  by  first   reducing   them  to  their 
equivalent  vulgar  fractions. 
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to  be  a  remainder,  or  until  the  fraction  shall  be  reduced  to 
any  necessary  degree  of  exactness.  The  quotient  will  be 
the  decimal  required,  which  must  consist  of  as  many  deci- 
mal places  as  there  are  ciphers  annexed  to  the  numerator ; 
and  if  there  are  not  so  many  figures  in  the  quotient,  the  de- 
ficiency must  be  supplied  by  prefixing  ciphers 


EXAMPLES  FOR  PRACTICE. 

4.  Reduce  J ,  -]-,  ^V^ij,  and  yt^^  to  decimals. 

Ans.  '5;  '25  ;  '025  ;  '00797+ 

5.  Reduce  U,  j^\^,  jAs,  and  ^^y^^  to  decimals. 

Arts.  '692+ ;  '003  ;  '0028+  ;  '000183+ 

6.  Reduce!  f^f,  -gJgO^,  ^^f^  to  decimals. 

7.  Reduce  |,  -^^ 

8.  Reduce-i,f,  I, -i 


-&,  -^Sj  ^ww*  h  l>  tV>  ttj  ¥^¥  to  decimals. 
J-  i,  f  5  i,  ^V.  WE>  Tb  to  decimals. 


REDUCTION  OF  DECIMAL  FRACTIONS. 


^  72.  Fractions,  we  have  seen,  (^  60)  like  integers, 
are  reduced  from  low  to  higher  denominations  by  division, 
and  from  high  to  lower  denominations  by  multiplication. 


To  reduce  a  compound  num- 
ber to  a  decimal  of  the  high- 
est denomination. 

1.  Reduce  7s.  6d.  to  the 
decimal  of  a  pound, 

6d.  reduced  to  the  decimal 
of  a  shilling,  that  is,  divided 
by  12,  is  '5s,  which  annexed 
to  the  7s,  making  7'5s,  and 
divided  by  20,  is  '375^,  the 
answer. 

The  process  may  be  pre- 
sented in  form  of  a  rule,  thus  : 
Divide  the  lowest  denomina- 
tion given,  annexing  to  it  one 
or  more  ciphers,  as  may  be 
necessary,  by  that  number 
which  it  takes  of  the  same  to 
make  one  of  the  next  higher 
denomination,  and  annex  the 


To  reduce  the  decimal  of  a 
higher  denomination  to  inte- 
gers of  lower  denominations. 

2.  Reduce  '375<i^  to  inte- 
gers of  lower  denominations. 
^  '375c£  reduced  to  shillings, 
that  is,  multiplied  by  20,  is 
7'50s.  ;  then  the  fractional 
part,  '50s,  reduced  to  pence, 
that  is,  multiplied  by  12,  is 
6d.  Ans.  7s.  6d. 

That  is,  multiply  the  given 
decimal  by  that  number  which 
it  takes  of  the  next  lower  de- 
nomination to  make  one  of  this 
higher,  and  from  the  right 
hand  of  the  product  point  off 
as  many  figures  for  decimals 
as  there  are  figures  in  the 
given   decimal,  and   so   con- 
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quotient,  as  a  rlecimal  to  that 
higher  denomination  ;  so  con- 
tinue to  do,  until  the  whole 
shall  be  reduced  to  the  deci- 
mal required. 

EXAMPLES  FOR  PRACTICE. 

*S.  Reduce  1   oz.  10  pwt. 
to  the  fraction  of  a  pound. 

OPERATION. 

20)10*0  pwt. 

^Mo  ft.  Ans. 


5.  Reduce  4  cwt.  2f  qrs. 
to  the  decimal  of  a  ton. 

Note.   2f=2*6. 

7.  Reduce  33  gals  3*52 
qts.  of  beer  to  the  decimal  of 
a  hhd. 

9.  Reduce  1  qr.  2n.  to  the 
decimal  of  a  yard. 

11.  R,educe  17h.  6m.  43s. 
to  the  decimal  of  a  day. 

13.  Reduce  21s.  lO^d.  to 
the  decimal  of  a  guinea. 

15.  Pveduce  3cwt.  Oqr.  71b. 
Soz.  to  the  decimal  of  a  ton. 


tinue  to  do  through  all  the  de- 
nominations; the  several  num- 
bers at  the  left  hand  of  the 
decimal  points  will  be  the 
value  of  the  fraction  in  the 
proper  denominations, 

EXAMPLES  FOR  PRACTICE. 

4.  Reduce  425  lb  Troy  to 
integers  of  lower  denomina- 
tions. 

OPERATION. 

lb.     '125 
12 


oz. 


1'500 

20 


pwt.  10*000.  Ans  loz.  lOpwt. 
6.  What  is  the   value   of 
*2325  of  a  ton  ? 

8.  What  is  the  value  of  -'72 
hogshead  of  beer  ? 

10.  What  is  the  value  of 
'375  of  a  yard  ? 

12.  What  is  the  value  of 
*7l3ofaday? 

14.  What  is  the  value  of 
'78125  of  a  guinea? 

16.  What  is  the  value  of 
'15334821  of  a  ton? 
Let  the  pupil  be  required  to  reverse  and  prove  the  fol- 
lowing examples : 

17.  Reduce  4  rods  to  the  decimal  of  an  acre. 
What  is  the  value  of  '7  of  a  ib  of  silver  ? 
Reduce  18  hours,  15m.  50'4  sec.  to  the  decimal  of  a 


18. 

19. 

dav. 
20. 


.  What  is  the  value  of '67  of  a  league  ? 

iduce  10s.  9^d.  to  the  fraction  of  a  pound. 

73.     There  is  a  method  of  reducing  shillings,  pence 
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and  farthings  to  the  decimal  of  a  pound,  by  inspection,  more 
simple  and  concise  than  the  foregoing.  The  reasoning  in 
relation  to  it  is  as  follows : 

-j-\j  of  20s.  is  2s. ;  therefore  every  2s.  is^V,  or  '1^-  Ev- 
ery shilling  is  Jjy=:y,^^,  or  '05i^.  Pence  are  readily  re- 
duced to  farthings.  Every  farthing  is  t^^^^.^.  Had  it  so 
happened,  that  1000  farthings,  instead  of  960,  had  made  a 
pound,  then  every  farthing  would  have  been  yj%77,  or  '001^. 
960-|-40=:1000 ;  that  is,  ^\  of  960  added  to  960  is  1000. 
Taking  ^-^  of  a  number,  and  adding  to  that  number,  is  the 
same  as  multiphjing  the  number  by  unity  and  the  fraction 
2V5  l^V-  Suppose  you  have  the  fraction  //^.  If  you  mul- 
tiply both  the  numerator,  and  denominator  by  l^V,  you  do 
not  change  the  value  of  the  fraction.  Do  this,  and  you  ob- 
tain Tff^Tj-  y%%-  then  is  equal  to  T§^Tr.  £^^^j  is  24  farth- 
ings ;  of  course  it  follows  that  24  farthings  is  equal  to 
'^tM(T-  Wherefore,  if  the  number  of  farthings,  in  the 
given  pence  and  farthings,  be  more  than  12,  ^^^  part  will  be 
more  than  ^  ;  therefore,  add  1  to  them ;  if  they  be  more  than 
36,  ^  part  will  be  more  than  1 J  ;  therefore  add  2  to  them  ; 
then  call  them  so  many  thousandths,  and  the  result  will  be 
correct  within  less  than  ^  of^.^jj^jjj  of  a  pound.  Thus,  17s. 
5f  d  is  reduced  to  the  decimal  of  a  pound  as  follows  :  16s= 
.^•*8and  ls=^*05.  Then  5|d=:23  farthings,  which,  in- 
creased  by  1,  (the  number  being  more  than  12,  but  not  ex- 
ceeding 36)  is  .£'024,  and  the  whok  is  ^'874,  the  answer. 

Wherefore,  to  reduce  shillings,  pence  and  farthings  to  the 
decimal  of  a  pound  hy  inspection, — Call  every  two  shillino-s 
one  tenth  of  a  pound;  every  odd  shilling,  five  hundredths; 
and  the  number  of  farthings,  in  the  given  pence  and  far- 
things, so  many  thousandths,  adding  one,  if  the  number  be, 
more  than  twelve  and  not  exceeding  thirtyrsix,  and  two/  if 
the  number  be  more  than  thirty-six. 


^71.  Reasoning  as  above,  the  result,  or  the  three  first 
figures  in  any  decimal  of  a  pound,  may  readily  be  reduced 
back  to  shillings,  pence  and  farthings,  by  inspection.  Dou- 
ble ih^frst  figure,  or  tenths,  for  shiFlings,  and,  if  the  second 
figure,  or  hundredths,  be  five  or  more  than  five,  reckon 
another  shilling  ;  then,  after  the  five  is  deducted,  call  thefio- 
ures  in  the  second  and  third  place  so  many  farthings,  ab^a- 
N 
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ing  one  when  they  are  above  twelve,  and  two  when  above 
thirty-six,  and  the  result  will  be  the  answer,  siifKciently  ex- 
act for  all  practical  purposes.  Thus,  to  find  the  value  of 
'S7ii£  by  inspection  : — 

*8       tenths  of  a  pound         -         -         -       =  16  shiliings. 
'05     hundredths  of  a  pound.       -         -       =     1  shilling. 
*026  thousandths,  abating  1,  =25  farthings  =0  8.     6^  d. 

'876  of  a  pound         -        -        -        -         =  17  s.     6^  d. 

Ans, 

EXAMPLES    FOR    PRACTICE. 

1.  Find,  by  inspection,  the  decimal  expressions  of  9s.  7d. 
and  I2s.  Of  d.  Ans.  *479<£,  and  '60a=£\ 

2.  Find,  by  inspection,  the  value  of  '523  .£,  and  '694  .£. 

^Ans.  10s.  5^d.,  and  13s.  lO^d. 

3.  Reduce  to  decimals,  by  inspection,  the  following  sums, 
and  find  their  amount,  viz  :  15s.  3d. ;  8s.  ll^d. ;  10s.  6^d.  ; 
Is.  8^d. ;  ^d.  and  2^d.  ^  Amount,  ^1'833. 

4.  Find  the  value  of  '47<£. 

Note.  When  the  decimal  has  but  two  figures,  after  tak- 
ing out  the  shillings,  the  remainder,  to  be  reduced  to  thou- 
sa7idths  will  require  a  cipher  to  be  annexed  to  the  right 
hand,  or  supposed  to  be  so.  Ans.  9s.,  4f  d. 

5.  Value  the  following  decimals,  by  inspection,  and  find 
their  amount,  viz.  '785e£'. ;  '357^'. ;  '916^. ;  '74^. ;  '5^. ; 
'25£. ;  '09i:.;  and  '008^.  Ans.  3£.  12s.  lid. 


SUPPLEMENT  TO  DECIMAL  FRACTIONS. 

QUESTIONS. 

1.  What  are  decimal  fractions?  2.  Whence  is  the  term  derived? 
3.  How  do  dtcimals  d.ffer  from  common  fractions?  4.  How  are  deci- 
mal fractions  written  1  5.  How  can  the  proper  denominator  to  a  deci- 
mal fraction  be  known,  if  it  be  not  expressed  1  6.  How  is  the  value 
ol  every  figure  determined'?  7.  What  does  the  first  figure  on  the  right 

hand  of  the  decimal  point  signify  'i the  second  figure? the 

third  figure  1 fourth  figure  '?  8.  How  do  ciphers,   placed   at  the 

ri^hl  hand  of  decimals  affect  their  value  1  9.  Placed  at  the  left  hand 
how  do  they  affect  their  value '?  10.  How  are  decimals  read  ?  11.  How 
are  decimal  fractions,  having  diflferent  denominators,  reduced  to  a  com- 
mon denomin<<tor  ?  12.  What  is  a  mixed  number?  13.  How  may  any 
who!e  numle  be  reduced  lo  decimal  paits?  14.  How  can  any  mixed 
rinniber  be  read  together,  and  the  whole  expressed  in  the  form  of  a 
common  fraction  ?     15.  What  is  observed  respecting  the  denomina- 
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tions  in  federal  money  ?  16.  What  is  the  rule  for  addition  and  sub- 
traction oldicimals,  pirticularly  as  respects  placing  the  decimal  point 
in  the  results  ? ;nuliifilic;ition  ? division?  17.  How  is  a  com- 
mon o"  vulvar  fraction  reduced  to  a  decimil  ?  18.  What  is  the  rule 
for  reducing  a  compound  number  to  a  decimal  of||e  highest  denomina- 
tion coniaiiied  in  it  ?  19.  What  is  the  rule  for  finding  the  value  of 
any  given  decimal  of  a  higher  denomination  in  terms  of  a  lower  1  20. 
What  is  the  rule  for  reducing  shillings,  pence  and  farthings  to  the  deci« 
mal  of  a  pound,  by  inspection?  21.  VVhat  is  the  reasoning  in  rela- 
tion to  this  rule  1  22.  How  may  the  three  first  figures  o(  any  decimal 
of  a  pound  be  reduced  to  shillings,  pence  and  farthings,  by  inspection  ? 


EXERCISES. 
1.  A  merxihant  had  several  remnants  of  cloth,  measuring 
as  follows  : 

7  f  yds.  1       How  many  yards  in  the  whole,  and  what  would 
the  whole  come  to  at  $3*67  per  yard  ? 

Note.  Reduce  the  common  fractions  to  deci- 
mals. Do  the  same  wherever  they  occur  in  the 
examples  which  follow. 

Ans.  36'475  yards.     $133'863+,  cost. 


3iV 


2.  From  a  piece  of  cloth  containing  36|  yds.  a  merchant  ^ 
sold,  at  one  time,  7^^  yds.  and  at  another  time,  12 1  yards; 
how  much  of  the  cloth  had  he  left  f  Ans.  16'7  yds. 

3.  A  farmer  bought  7  yards  of  broadcloth  for  £S^-^,  a 
barrel  of  flour  for  £'2^^,  a  cask  of  lime  for  .^If ,  and  7  lbs. 
of  rice  for  £j\ ;  he  paid  1  ton  of  hay  at  ^3/^,  1  cow  at 
^6f ,  and  the  balance  in  pork  at  <£j\y  per  lb ;  how  many 
were  the  pounds  of  pork  ? 

Note.  In  reducing  the  common  fractions  in  this  example, 
it  will  be  sufficiently  exact  if  the  decimal  be  extended  to 
three  places.  Ans.  108|  lb. 

4.  At  12^  cents  per  lb,  what  will  37f  ibs  of  butter  cost  ? 

Ans.  $4*718f. 

5.  At  $17'37  per  ton  for  hay,  what  will  11|  tons  cost  ? 

Ans.  $20r92|. 

6.  Tdf,  above  example  reversed.  At  $20l'92f  for  11 1 
tons  of  hiy,  what  is  that  per  ton  ?  Ans.  |l7'37. 

7.  If '45  of  a  ton  of  hay  cost  $9,  what  is  that  per  ton? 
Consult  ^  62.  Ans.  $20. 

8.  At  *4  of  a  dollar  a  gallon,  what  will  '25  of  a  gallon  of 
molasses  cost?  Ans.  4  of  a  dollar. 
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9.  At  9  dolhirs  per  cwt.  what  will  7  cwt.  3  qrs.  I  Gibs,  of 
sugar  cost? 

Note.  Reduce  the  3  qrs.  10  lbs.  to  the  decimal  of  a  cwt. 
extending  the  de|inial  in  this,  and  the  examples  which  fol- 
low to ybwr  places.  Ans.  71*0354- 

10.  At  $()9'875  for  5  cwt.  1  qr.  14  lbs.  of  raisins,  what 
is  that  per  cwt.  Am.  $13. 

11.  What  wdl  2300  lbs  of  hay  come  to  at  7  mills  per  lb? 

^  An^  $nV10. 

i'2.  What  will  765^^  lbs.  of  coffee  come  to  at  18  cents 

porlb?  "  ^/i.9.  $137'79. 

13.  What  will  12  gals.  3  qts.  1  pt.  of  gin  cost,  at  28  cents 
a  quart  ? 

Note.  Reduce  the  whole  quantity  to  quarts  and  the  de- 
cimal of  a  quart.  Ans.  $14'42. 

14.  Bought  16yds.  2qrs.  3na.  of  broadcloth  for  $100*125. 
what  was  that  per  yard  ?  Ans.  $G. 

15.  At  $r92  per  bushel,  how  much  wheat  may  be  pur- 
chased for  $'72?  Ans.  1  peck  4  qts. 

16.  At  $92*72  per  ton,  how  much  iron  may  be  purchased 
for  $60*268.?  Ans.  13  cwt. 

17.  Bought  a  load  of  hay  for  $9*17,  paying  at  the  rate  of 
$16  per  ton ;  what  was  the  weight  of  the  hay  ? 

Ans.  1 1  cwt.  1  qr.  23  lbs. 

18.  At  $302*4  per  tun,  what  will  1  hhd.  15  gals.  3  qts. 
of  wine  cost?  Ans.  $94*50. 

19.  The  above  reversed.  At  $94*50  for  1  hhd.  15  gals. 
3  qts.  of  wine,  what  is  that  per  tun  ?  Ans.  $302*4. 

Note.  The  following  examples  reciprocally  prove  each 
other,  excepting  when  there  are  some  fractional  losses,  as 
explained  above,  and  even  then  the  results  will  be  sufficiently 
exact  for  all  practical  purposes.  If,  however,  ^?'e«^cr  exact- 
ness be  required,  the  decimals  must  be  extended  to  a  greater 
number  of  places. 


20.  At  $1*80  for  3^  qts.  of 
wine,  what  is  that  per  gallon  ? 

22.  If  |-  of  a  ton  of  potash 
cost  $60*45,  what  is  that  per 
ton? 


21.  At  $2*215  per  gallon, 
what  cost  3^  qts  ? 

23.  At  $96*72  per  ton  for 
potash,  what  will  f  of  a  ton 
cost? 
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Refliiction  of  Currencies. 

In  the  United  States,  since  the  act  of  Congress  in  1786,  establishing 
Federal  monej',  calculations  in  .-noney  have  generally  been  made  in 
dollars,  cents  and  mills.  In  England,  the  denominations,  though  the 
same  in  name  as  the  currency  of  this  Province,  are  different  in  value. 
In  the  United  States,  previous  to  the  act  of  Congress,  it  was  the  cus- 
tom to  reckon  in  pounds,  shillings  &c.  ;  and  now,  though  all  accounts 
are  kept  in  federal  money,  small  sums  are  mentioned  frequently  in 
these  denominations.  There  are  different  currencies  of  the  same  name 
indifferent  parts  of  the  United  States.  It  may  be  necessary  often  in 
commercial  dealings,  and  in  the  course  of  ordinary  business,  to  change 
values  in  foreign  currencies  into  the  currency  of  the  Procinces. 

Supposing  there  is  a  sum  in  federal  money — $24'604'  We  find  by 
the  table  of  coins,  IT  27,  that  1  dollar  is  equal  to  5  shillings,  and  of 
course  4  dollars  are  equal  to  1  pound,  there  being  4  times  5  shillings  in 
20  shillings.  The  value  of  pounds  then,  it  is  clear,  is  4  times  that  of 
dollars,  and  of  course  dollars  are  reduced  to  pounds  by  dividing  th« 
given  sum.  by  4, 

4)  24  dollars. 

6  pounds. 

There  remain,  however,  $'604,  60  cents  and  4  mills  to  be  changed  to 
Halifax  currency.  By  referring  to  Decimal  Fractions,  IT  66^  we  seo 
that  dollars  are  the  units  in  federal  money,  and  cents  and  mills  decimal 
parts  :  cents  hundredths,  and  mills  thousandths.  We  have  then  simply 
to  divide  these  decimals  of  a  dollar  by  4,  and  the  quotient  will  be  in 
decimal  parts  of  a  pound,  thus  : 

4)  '604  of  a  dollar. 


*151  of  a  pound. 

This  can  be  reduced  to  shillings,  pence  and  farthings  by  inspection, 
(iee  IT  73)  as  follows  :  £451  equal  to  3^.  Od.  Iqr.  We  tind  that  $24 '604 
i^  equal  to  £G  3s.  Od.  Iqr.  ^ns, 

I  The  following  then,  is  the  general  rule  to  reduce  federal  money  to 
Halifax  currency — divide  the  given  sum  by  4,  and  the  quotient  will  be. 
in  pounds  and  decimal  parts  of  a  pound,  which  can  be  reduced  to  shil- 
lings,  pence  and  farthings  by  inspection. 

EXAMPLES  FOR  PRACTICE.  ^ 

Reduce  $500  to  Halifax  currency,  jlns  £125 

do        27'304        do        do  6  lis  6d  Iqr, 

do        I18'25        do        do  29  lis  3d     * 

do        236^50        do        do  59    23  Cd 

Reduce  $490  to  Halifax  currency $j6'03 $93  814 $856:^ 

$1977'642  respectively  to  Halifax  currency. 


To  reduce  Halifax  currency  to  federal  money,  we  must  reverse  the 
process  in  the  above  examples.  The  rule  is  as  follows;  Reduce  the 
iSiillings,  pence  fete,  if  any.  to  the  decimal  of  a  pound,   by  insoection, 

IV -2 
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and  multiply  the  given  sum  by  4,  the  product  will  be  in  the  denomina- 
tions of  federal  money. 

EXAMPLES  FOR  PRACTICE. 
Reduce  £125  Halifax  currency  to  federal  money.        Aas.  $500 
do  59  2$  6d        do  do        do  23G'50 


In  order  to  change  English  sterling  money,  and  the  currencies  in 
some  degree  in  use  in  the  different  parts  of  the  United  States,  into 
Halifax  currency  ;  since  the  denominations  are  the  same  in  name,  it  will 
be  necessary  to  take  some  other  currency,  the  denominations  of  which 
are  different,  as  a  common  object  of  comparison  for  these  currencies, 
and  for  Halifax  currency.  By  this  means  we  shall  be  able  to  ascertain 
the  values  of  the  former  relatively  to  those  of  the  latter.  We  will  lake 
federal  money  as  this  common  object  of  comparison,  and  will  compare 
with  a  unit  of  one  of  its  denominations,  the  dollar,  one  or  more  units 
of  a  denomination  of  Halifax  currency,  and  the  before  mentioned  cur- 
rencies, the  shilling. 

In  Halifax  currency 5s.  =$1./ 

In  English,  or  sterling  money* '(48.  6d.)4^s.=$l. 

In  New  England  currency     -     -     -     -  6s.  =$1. 

In  New  York  currency 8s.  =$1. 

Iiv Pennsylvania  currency  (7s. 6d.)  -    -  7^s.=$l. 
In  Halifax  currency  5s.  are  equal  to  $1,  and  in  English 
sterling  money,  4^s.  are  equal  to  $1.    Sterling  money,  then, 
is  to  Halifax  currency  as  5  to  4^,  or  to  avoid  the  fraction, 
as  10  to  9,  since  2X5=10,  and  2x4^=9.     Therefore,  to 
change  sterling  money  into  Halifax  currency,  multiply  by 
'^,  or,  take  once  the  given  sum,  and  add  ^,  thus — 
9)  c£48  12s  9d  sterling  money. 
5     8     1 


54     0  10  Halifax  currency. 
Reduce  £56  17s.  6d.  sterling  to  Halifax  currency,    jlns.  £C3  Ijs.  lOd. 
do         92    43.  6d.       do  do  do 

In  New  England  currency,  6s.  are  reckoned  to  the  dollar.  New 
England  currency,  then,  is  to  Halifax  currency  as  5  to  6.  There foie, 
to  reduce  New  England  currency  to  Halifax  currency,  take  five-sixths 
of  the  given  sum,  thus — 

6)  £14     5     4  New  England  currency. 


2     7     5f 


c£ll   17     4^  Halifax  currency. 
*  Without  Premium,  which  varies  from  5  to  8  per  cent. 
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Reduce  £60  4s.  lOd.  New  England  currency  to  Ilalitax 
currency.  Ans.  £oi)  4s  QJ-d. 

To  reduce  Halifax  currency  to  sterling  money,  or  to  re- 
duce Halifax  to  New  England,  it  is  only  necessary  to  re- 
verse the  process  in  the  foregoing  operations. 

To  reduce  sterling  to  Halifax,  we  multiply  by  y*,  there- 
fore, to  reduce  Halifax  currency  to  sterling  money,— divide 
the  given  sum  by  y*,  or,  what  is  the  same,  multiply  by  -^^j, 
that  is,  take  y^^j  of  the  given  sura ;  e.  g. 

10)  .£54     0  10  Halifax  currency. 

5    8     1 
9 


j648  12    9  sterling  money. 

In  the  same  manner,  to  reduce  Halifax  currency  to  New 
England, — take  f  of  the  given  sum,  or,  add  ^  to  the  given 
sum. 

From  the  foregoing  rules  and  illustrations  the  pupil  him- 
self will  be  able,  by  pursuing  a  similar  course,  to  reduce, 
with  facility,  any  currency,  the  denominations  of  which  are 
|K)unds,  shillings,  &c.  to  any  other  in  which  the  denomina- 
tions are  the  same. 

The  following  is  the  general  rule  for  finding  a  multiplier 
to  reduce  any  currency  to  the  par  of  another :  Make  the 
number  of  shillings  that  are  equal  to  a  dollar  in  the  cur- 
rency to  he  reduced,  the  denominator  of  a  fraction  ;  and  over 
this,  for  a.  numerator,  write  the  number  of  shillings  that  are 
equal  to  a  dollar  in  the  currency  to  which  the  given  sum  is 
to  be  reduced. 

Let  the  pupil  find  multipliers  to  reduce  New  York  and 
Pennsylvania  currencies  to  Halifax,  and  then  Halifax  cur- 
rency to  those. 

irVTJERK^T. 

1]  75.  Interest  is  an  allowance  made  by  a  debtor  to  a 
creditor  for  the  use  of  money.  It  is  computed  at  a  certain 
number  of  pounds  for  the  use  of  each  hundred  pounds,  or 
so  many  dollars,  for  each  hundred  dollars,  &c.  one  year, 
and  in  the  same  proportion  for  a  greater  or  less  sum,  or  for 
a  longer  or  shorter  time. 
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The  number  of  pounds  so  paid  for  the  use  of  a  hundred 
pounds,  one  year,  is  called  the  rate  per  cetU  or  jur  centum  ; 
the  words  per  cent,  or  per  centum  signifying  bi/ the  hundred. 

The  highest  rate  allowed  by  law  in  the  Canadas  is  6  per 
cent,*  that  is,  6  pounds  for  100  pounds,  6  shillings  for  100 
shillings  ;  in  other  words,  yfjj^  of  the  sum  lent  or  due  is  paid 
for  the  use  of  it  one  year.  This  is  called  legal  interest,  and 
will  here  be  understood  when  no  other  rate  is  mentioned. 

Let  us  suppose  the  sum  lent  or  due  to  be  one  pound. 
The  hundredth  part  of  one  pound  or  y^^j  of  a  pound  is,  de- 
cimally expressed,  thus,  '01,  and  yf^  of  a  pound,  the  legal 
interest,  written  as  a  decimal  fraction,  is  *06.  So  of  any 
rate  per  cent. 

1  per  cent  expressed  as  a  common  fraction,  is 

y^fy  ;  decimally, *0l. 

i^  per  cent  is   a  half  of  one  per  cent,  that  is,     -     'OOo. 

^  per  cent  is  a  fourth  of  one  per  cent,  that  is,     -     *0025. 

J  per  cent  is  three  times  a  quarter  per  cent,  that  is,  '0075. 

Note.  The  rate  per  cent  is  a  decimal  carried  to  two  places 
that  is,  th  hundredths ;  all  decimal  expressions  lower  than 
hundredths  are  parts  of  one  per  cent,  f  per  cent,  for 
instance,  is  '625  of  I  per  cent,  that  is,  '00625. 

Write  2^  per  cent  as  a  decimal  fraction. 

2  per  cent  is  '02,  and  ^  per  cent  is  '005.  Ans.  '025. 
Write  4  per  cent  as_a  decimal  fraction. 4^  per  cent 

4f  per  cent. 5  per  cent. 7^  per  cent. 

8  per  cent. 8f  per  cent. 9  per  cent. 9J-  per 

cent. 10  per  cent.  (10  per  cent  is  y\jQy;  decimally  '10) 

10^  per  cent. 11  per  cent. 12^  per  cent. 

15  per  cent. 

1.  If  the  interest  of  one  pound  for  a  year  be  '06  of  a 
pound,  what  will  be  the  interest  on  ^25  for  the  same  time? 

It  will  be  25  times  6  or  6  times  25,  which  is  the  same 
thing : — 

25  ' 

'06 

1'50  answer;  that  is,  ^1  and  5  tenths.     The  5  tenths 
.  must  be  reduced  to  shillings,  pence  and  farthings  by  the  rule 

*  In  the  New  England  States  the  legal  rate  is  the  same  as  in 
the  Canadas.     In  England  it  is  5  per  cent. 
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for  the  redaction  of  decimals;  or  with  sufficient  exactness 
by  iiispectioR.  See  1|  73.  '50,  or  '5  of  a  pound  equal  10 
sliillings.     The  interest  o{  £'Z^y  for  a  year  is  then  JGI  10s. 

To  find  the  interest  on  any  sum  for  one  year,  it  is  evi- 
dent we  need  only  multiply  it  by  the  rate  i)vr  cent  written 
as  a  decimal  fraction.  The  product,  observing  to  place  the 
point  as  directed  in  multiplication  of  decimal  fractions,  will 
be  the  interest  required. 

Note.  Principal  is  the  money  clue,  for  which  interest  is 
paid.     AiMouNT  is  the  principal  and  interest  added  together. 

2.  What  will  be  the  interest  of  =£32  3s.  for  one  year,  at 
4^  per  cent  ? 

We  are  to  multiply  the  principal  by  the  rate  per  cent,  4  j-, 

expressed  in  the  form  of  a  decimal  '045 ;  we  must  therefore 

reduce  the  3s.  in  the  principal,  to  decimal's  by  inspection. 

We  find  3s.  equal  to  '15.     There  being  five  decimal  places 

£'32'l^  princijjal.       in  the  multiplicand  and   mul- 

'045  rate  per  cent,  tiplier,  5  figures  must  be  point- 

ed  off  for  decimals  from  the 

•  16075  product,  which  gives  the  ans- 

12860    ^  wer  1  pound  and  44675  hun- 

dred  thousandths.      Anything 

<£1'44675  less  than  thousandths  need  not 

be  regarded ;  hence,  c£r446  is  sufficiently  exact  for  the 
answer.  The  '4-16  must  be  reduced  to  shillings,  pence  and 
farthings  by  inspection.  Double  the  '4  for  shillings,  ec^uals 
Ss;  call  the  '046  so  many  farthings,  deducting  2,  because 
one  36  equals  44  fiirthings.  In  44  qrs.  there  are  lid. 
^'446=:8s.  lid.  The  interest,  then,  of  c£32  3s.  for  one 
year,  at  4^-  per  cent,  is  £1  8s.  lid.  ansiver. 

Alwavs,  then,  if  there  are  shillings,  pence  and  farthings, 
or  either  denomination,  in  the  given  principal,  reduce  them 
to  the  deeimal  of  a  pound  by  inspection^  before  fnttltipli/in^ 
by  the  rule.  After  obtaining  the  answer  in  decimals,  reduce 
the  tenths,  hundredths  and  thousandths  to  shillings,  pence 
and  farthings,  by  inspection.  The  method  of  effecting  each 
reduction,  is  exhibited  in  U  73  and  74,  and  must  be  made 
perfectly  familiar  to  the  pupil's  mind.  ■ 

3.  What  will  be  the  interest  of  i^ll  3s.  4d.  for  one  year, 

at  3  per  cent  ? at  5]  per  cent  ? at  6  per  cent  ?-- — 

at  7^  per  cent  ? at  8^  per  cent  ? at  9  J  per  cent  ? 
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10  per  cent? at  10-]^  per  cent?  at   11   per 

at  11  f  per  cent? at  12  per  cent? at 

12^  per  cent  ? 

4.  A  tax  on  a  certain  town  is  c£406  15s.  lOJd.  on  which 
the  collector  is  to  receive  2^  per  cent  for  collecting ;  what 
will  he  receive  for  collecting  the  whole  tax  at  thaf  rate? 

In  this  example,  the  shillings,  &/C.  reduced  to  the  decimal 
of  a  pound  e(iual  '795.     Multiply  therefore,  c£406'795  by 
the  rate  2J-,  that  is  *025.     The    answer,  in  decimals,  is  '■ 
c£10*169;  the  tenths,  &lc.  reduced  to  shillings,  &,c.  equal' 
3s.  Ud.     The  answer  then,  is  £10  3s.  4d. 

Note,  In  the  same  way  are  calculated  commission,  insu- 
rance, buying  and  selling  stocks,  loss  ajid  gain,  or  anything 
else  rated  at  so  much  per  cent  without  respect  to  time. 

5.  What  must  a  man,  paying  37^  per  cent  on  his  debts, 
pay  on  a  debt  of  ^132  5s.  ?  Ans.  M9  lis.  lO^d. 

6.  A  merchant  having  purchased  goods  to  the  amount 
of  <£5S0,  sold  them  so  as  to  gain  12^-  per  cent,  and  in  the 
same  proportion  for  a  greater  or  less  sum;  what  was  his 
whole  gain,  and  what  was  the  whole  amount  for  which  he 
sold  the  goods  ?  Ans.  His  whole  gain  was  £72  10s. ;  whole 
amount,  .£652  10s. 

7.  A  merchant  bought  a  quantity  of  goods  for  c£173  15s. 
how  much  must  he  sell  them  for  to  gain  15  per  cent  ? 

Ans.  £idd  16s.  3d. 


IJ  TG.  Commission  is  an  allowance  of  so  much  per 
cent  to  a  person  called  a  correspondent,  factor,  or  broker, 
for  assisting  merchants  and  others  in  purchasing  and  selling 
goods. 

8.  My  correspondent  sends  me  word  that  he  has  pur- 
chased goods  to  the  amount  of  =£1286  on  my  account ;  what 
will  his  commission  come  to  at  2^  per  cent  ?    Ans.  .£32  3s. 

9.  What  must  I  allow  my  correspondent  for  selling  goods 
to  the  amount  of  .£2317  9s.  2fd.  at  a  commission  of  3^  per 
cent?  Ans.  £75  6s.  4d. 


Insurance's  an  exemption  from  hazard,  obtained  by 
the  payment  of  a  certain  sum,  which  is  generally  so  much 
per  cent  on  the  estimated  value  of  the  property  insured. 

Premium  is  the  sum  paid  by  the  insured  for  the  insurance. 
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Policy  is  the  name  given  to  the  instrument  or  writing, 
by  which  the  contract  of  indemnity  is  effected  between  the 
insurer  and  insured. 

10.  What  will  be  the  premium  for  insuring  a  ship  from 
Montreal  to  Liverpool,  valued  at  9450<£,  at  4^  per  cent? 

Ans.  <=£4'25  5s. 

11.  What  will  be  the  annual  premium  for  insurance  on 
a  house  against  loss  by  fire,  valued  at  875^  at  f  per  cent  ? 

By  removing  the  separatrix  2  figures  towards  the  left,  it 
is  evident,  the  sum  itself  may  be  made  to  express  the  pre- 
mium at  1  per  cent,  of  which  the  given  rate  parts  may  be 
taken ;  thus,  one  per  cent  on  875^  is  8'75  and  f  of  875^ 
is6'562<£.  Ans.  6£  lis.  3d. 

12.  What  will  be  the  premium  for  insurance  on  a  ship 

and  cargo  valued  at  6310c£  at  ^  per  cent? at  fper 

cent  ? at  |  per  cent  ?  at   f  per  cent  ?  at  | 

per  cent?     Ans.  at  fper  cent  the  premium  is  39^  7s.  8fd. 

Stock  is  a  general  name  for  the  capital  of  any  trading 
company  or  corporation,  or  of  a  fund  established  by  gov- 
ernment. 

The  value  of  stock  is  variable.  When  100  pounds  of 
stock  sells  for  100  pounds  in  money ^  the  stock  is  said  to  be 
at  par,  which  is  a  Latin  word  signifying  equal;  when  for 
more,  it  is  said  to  be  above  par ;  when  for  less^  it  is  said  to 
be  below  par. 

13.  What  is  the  value  of  756<£  of  stock,  at  12^  per 
cent  ?  that  is,  when  1  pound  of  stock  sells  for  1  pound  12^ 
hundredths  in  moneys  which  is  12J^  per  cent  above  par,  or 
124^  per  cent  advance^  as  it  is  sometimes  called. 

Ans.  SoOi^  lis. 

14.  What  is  the  value  of  3700^  of  bank  atock,  at  95^^ 
per  cent?  that  is  4^  per  cent  helow  par  ?      Ans.  3533c£  lOg. 

15.  What  is  the"value  of  I20je  of  stock,  at  924-  per  cent  ? 

at  86^  per  cent? at  67f  per  cent  ?  — ^  at  104^ 

per  cent? at  108^  per  cent?  at  115  per   cent? 

at  37^  per  cent  advance  7 

Loss  AND  Gain.  16.  Bought  a  hogshead  of  molasses 
for  15c£;  for  how  much  must  I  sell  it  to  gain  20  per  cent? 

Ans.  IS£. 
17.  Bought  broadcloath  at  12s.  6d.  per  yard;  but,  it  be- 
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iag  damaged,  I  am  willing  to  sell  it  so  as   to  lose  12  per 
cent;  how  much  will  it  be  per  yard  ?  Am^.  lis. 

18.  Bought  calico  at  Is.  per  yard;  how  must  I  sell  it  to 

gain  5  per  cent ? 10  per  cent?  ■ 15  per  cent  ? 

to  lose  20  per  cent  ?  Ans.  to  the  last,  O^-d. 

^  77.  We  have  seen  how  interest  is  cast  on  any  sum 
of  money  when  the  time  is  one  year ;  but  it  is  frequently 
necessary  to  cast  interest  for  months  and  days. 

Now,  the  interest  on  1^  for  1  year,  at  6  per  cent,  benig 
*06,  is 

*01,  one  hundredth  for  2  months, 

*005  five  thousandth  (or  ^  a  hundredth)  for   1  month  of  30 
days,  (for  so  we  reckon  a  month  in  casting  inter- 
est,) and 
'001  one  thousandth  for  every  G  days ;  6  being  contained 
5  times  in  30. 

Hence,  it  is  very  easy  to  cast  in  the  mind,  the  interest 
on  lc£,  at  G  per  cent  for  any  given  time.  The  liundredthy 
it  is  evident,  will  be  equal  to  half  the  greatest  even  num- 
ber of  months  ;  the  thousandth  will  be  5  for  the  odd  month, 
if  there  be  one,  and  1  for  every  time  G  is  contained  in  the 
given  number  of  the  days. 

Suppose  the  interest  of  l£,  at  6  per  cent,  be  required 
for  9  months  and  18  days.  The  greatest  even  number  of 
the  months  is  8,  half  of  which  will  be  the  hundredths  '04 ; 
the  thousandths,  reckoning  5  for  the  odd  month,  and  3  for 
the  18  (3XG=18)  days,  will  be  '008,  which,  united  with 
the  hundredths  ('048)  give  4  hundredths  and  8  thousandths; 
4  hundredths,  and  8  thousandths,  or,  '048jG  redticed=lld. 

Ans.  lid. 

1.  What  will  be  the  interest  on  \£  for 5  monthsGdays? 
•6  months  12  days? 7  months ? 8  months 


24  days? 9  months  12  days?  10  months? 

11   months  G   days?. 12   months    18  days?  15 

months  G  days ?  — —  \Q  months ? 


Odd  Days. — 2.  What  is  the  interest  of  £l  for  13  months 
IGdays.? 

The  hundredths  will  be  G,  and  the  thousandths  5,  for  the 
odd  month,  and  2  for  2  times  G  ===  12  days,  and  there  is  a 
remainder  of  4  days,  the  interest  for  which  will  be  such 
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part  of  1  thousandth  as  4  days  is  part  of  6  days,  that  is,  | 
=  f  of  a  thousandth.  Ans.  *067f . 

3.  What  will  be  the  interest  of  £1  for  I  month  8  days? 

2  months  7  days  ?  3  months  15  days  ?  4 

months  22  days  ?  5  months  1 1  days  ?  6  months 

17  days  ?  7  months  3  days?  8  months  11  days  ? 

9  months  2  days?  10  months  15 days  ?  11 

months  4  days  ?  12  months  3  days  ? 

Note.  If  there  is  no  odd  month,  and  the  number  of  days 
he  less  than  6,  so  that  there  are  no  thousandths,  it  is  evident, 
a  cipher  must  be  put  in  the  place  of  thousandths ;  thus,  in 
the  last  example, — 12  months  3  days, — the  hundreths  will 
be  '06,  the  thousandths  0,  the  3  days  ^  a  thousandth. 

Ans.  Is.  2fd. 

4.  What  will  be  the  interest  of  ^J  for  2  months  1  day  ? 

4  months  2  days  ? 6  months  3  days  ? 8  months 

4   days?  10  months  5  days?  for  3 


for  1  day  ? for  2  days  ? for  4  days  ? for  5  days  ? 

5.  What  is  the  interest  of  £56  2s.  7f  d.  for  8  months  5 
days.^  The  interest  of  £1,  for  the  given  time,  is  '040^; 
therefore, 

^)  and  ^)c£56a3       principal. 

*040f     interest  of  £1  for  the  given  time. 


224520     interest  for  8  months. 
2806     interest  for  3  days. 
1871     interest  for  2  days. 


.^2'29197=<£2  5s.  9|d. 

5  dayszi:3  days-|-2  days.  As  the  multiplicand  is  taken 
once  for  every  six  days,  for  3  days  take  ^,  for  2  days  take  ^, 
of  the  multiplicand.  ^+  -5^==|-.  So  also,  if  the  odd  days 
be  4  =2  days -|- 2  days,  take  ^  of  the  multiplicand  twice  ; 
for  1  day,  take  ^. 

From  the  illustrations  now  given,  it  is  evident, —  Tojir^d 
the  interest  of  any  sum  in  Halifax  currency,  or  any  other  cur- 
rency of  lohichthe  denominations  are  pounds,  shillings,  &c. 
at  6  per  cent,  it  is  only  necessary  to  multiply  the  given  prin- 
cipal, after  having  reduced  the  shillings  and  pence  in  it  to 
the  decimal  of  a  pound  by  inspection,  by  the  interest  of  l.^' 
for  the  given  time,  found  as  above  directed  and  written  as 

O 
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a  decimal  fraction ;  after  pointing  oif  as  many  places  for 
decimals  in  the  product  as  there  ar(^  decimal  places  in  both 
the  factors  counted  together,  these  can  be  reduced  back 
again  to  shillings  and  pence  by  inspection. 

EXAMPLES    FOR    PRACTICE. 

6.  What  is  the  interest  of  c£87  3s.  Ojd.  for  1  year  3 
months?  Ans.  £6  10s.  9^d. 

7.  Interest  of  c£116  Is.  7^.  for  11  mo.  19  days  ? 

Ans.  £6  15s.  O^d. 
Interest  of  c£200  for  8  mo.  4  days  ?  £8  2s.  7f  d. 

9.  "       of  17s.  for  19  mo.  ?  Is.  7^d. 

10.  >*       of  .^8  10s.  for  1  year  9  mo.  12  days  ? 

18s.  2}d. 

11.  "       of  ^675  for  1  mo.  21  days  ?       £5  14s.  8f  d. 

12.  "       of  .^8673  for  10  days  ?  £14  9s.  l^d. 

13.  "       of  14s.  7^d.  for  10  mo.  ?  '  8fd. 

14.  '^       of  .£96  for  3  days  ?  1      Note,     The 

15.  "       of  £7S  10s.  for  2  days  ?         !  interest  of  <^'l 

16.  "       of  c£180  15s.  for  5  days?       (for  6  days  be- 

17.  "  of  jei5000  for  1  day  ?  J  ing  1  thou- 
sandth, the  pounds  themselves  express  the  interest  in  tlwu- 
sandthsfor  six  days,  of  which  we  may  take  parts. 

Thus,  6)15000  thousandths, 

2'500,  that  is,  £'2  10s.  Ans.  to  the  last. 

When  the  interest  is  required  for  a  large  number  of  years, 

it  will  be  more  convenient  to  find  the  interest  for  one  year, 

and  multiply  it  by  the  number  of  years ;  after   which  find 

the  interest  for  the  months  and  days,  if  any,  as  usual. 

18.  What  is  the  interest  of  £1000  for  120  years? 

Ans.  £7200. 

19.  What  is  the  interest  of  £520  Os.  9f  d.  for  30  years 
and  6  months?  Ans.  £951  13s.  5fd. 

20.  What  is  the  interest  on  £400  for  10  years  3  months 
and  ()  days  ?  Ans.  £246  8s. 

21.  W'hat  is  the  interest  of  £220  for  5  years  ?  for 

12  year^  ?  50  years  ?  Ans.  to  the  last,  £660. 

22.  What  is  the  amount  of  £86,  at  interest  7  years  ? 

Ans.  £122  2s.  4|d. 

23.  What  is  the  interest  of  $48'30  for  1  year? 

It  must  be  clear  to  the  pupil's  mind,  that  to  obtain  the 
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interest  upon  any  sum  in  federal  money,  for  any  time,  we 
proceed  just  as  vvc  do  in  Halifax  currency  ;  only  We  are  not 
compelled  to  reduce  any  part  of  the  given  sum  to  decimals, 
since  all  the  denominations  of  federal  money  are  in  a  deci- 
mal ratio.  T.ie  answer  to  the  last  example  is  $2,899. 
What  is  the  interest  of  $64  for  2  years  ?  Ans.  $7'68. 
What  is  the  interest  of  $98'50  for  7  years,  6  months  and 
10  days  ?  Ans.  $44*489. 

U  7S.  1.  What  is  the  interest  of  36  pounds  for  8 
months,  at  4 J-  per  cent  ? 

Note.  When  the  rate  is  any  other  than  six  per  cent,  first 
find  the  interest  at  six  per  cent,  then  divide  the  interest  so 
found  by  such  part  as  the  interest,  at  the  rate  required,  ex- 
ceeds or  falls  short  of  the  interest,  at  six  per  cent,  and  the 
quotient  added  to  or  subtracted  from  the  interest  at  six  per 
cent,  as  the  case  may  be,  will  give  the  interest  required. 
£'S6 
'04  4^  per  cent  is  f  of  six  per  cent ;  therefore 

from  the  interest  at  six  per  cent  subtract  ^ ; 

:^)144  the  remainder  will  be  the  interest  at  44  per 

'36  cent. 

^1'08     ^1  Is.  7^d.  answer. 

2.  Interest  of  ^54  16s.  2fd.  for  eighteen  months,  at  five 
per  cent  ?  A?is.  £4:  2s.  2^d. 

3.  Interest  of  .^^500  for  nine  months  and  nine  days,  at 
eight  per  cent?  Ans.  £S]. 

4.  Interest  of  £62  2s.  4f  d.  for  one  month  and  twenty 
days,  at  four  per  cent  ?  Ans.  6s.  lOf  d. 

5.  Interest  of  .^5  for  ten  months  and  fifteen  days,  at 
12}  per  cent  ?  Ans.  £9  5s.  lO^d. 

6.  What  is  the  amount  of  =£53  at  ten  per  cent  for  seven 
months?  Ans.  £56  Is.  9fd. 

The  timCy  rate  per  cent  and  amount  given,  to  find  the 
principal. 
^  79.     1.  What  sum  of  money,  put  at  interest  at  6"per 
cent,  will  amount  to  c£61  Os,  4fd.  in  1  year  4  months  ? 

The  amount  of  .£1  at  the  given  rate  and  time  is  o£r08,- 
hence  £0 1  *  02 -^-£1' 08=56' 50,  the  principal  required;  that 
is,  find  the  amount  of  £\  at  the  given  rate  and  time,  by 
which  divide  the  given  amount ;  the  quotient  will  be  the 
principal  required.  Ans.  £56  lOs. 
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2.  What  principal,  at  8  per  cent,  in  1  year  6  months, 
will  amount  to  £85  2s.  4|d.  ?  Ans.  £7i). 

3.  What  principal,  at  ii  per  cent,  in  1 1  months  9  days, 
will  amount  to  .£99  6s.  2f  d.  ?  Ans.  £di. 

4.  A  factor  receives  .£988  to  lay  out  after  deductino-  his 
commission  of  4  per  cent ;  how  much  will  remain  to  be 
laid  out  ? 

It  is  evident  he  ought  not  to  receive  commission  on  his 
own  money.  This  question,  therefore,  in  principle,  does 
not  differ  from  the  preceding. 

Note.  In  questions  like  this,  where  no  respect  is  had  to 
time,  add  the  rate  to  £1.  Ans.  £950. 

5.  A  factor  receives  £1008  to  lay  out  after  deducting  his 
commission  of  5  per  cent ;  what  does  his  commission 
amount  to  ?  Ans.  £iS. 


Discount. — 6.  Suppose  I  owe  a  man  £397  10s.  to  be 
paid  in  1  year,  without  interest,  and  I  wish  to  pay  him  now, 
how  much  ought  I  to  pay  him  when  the  usual  rate  is  6  per 
cent  ?  I  ought  to  pay  him  such  a  sum  as,  if  put  at  interest, 
would,  in  one  year,  amount  to  £397  10s.  The  question, 
therefore,  does  not  differ  from  the  preceding.      Ans.  £375. 

Note.  An  allowance  made  for  the  payment  of  any  sum  of 
money  before  it  comes  due,  as  in  the  last  example,  is  called 
discount. 

The  sum  which,  put  at  interest,  would,  in  the  time  and 
at  the  rate  per  cent  for  which  discount  is  to  be  made,  amount 
to  the  given  sum,  or  debt,  is  called  the  present  worth. 

7.  What  is  the  present  worth  of  c£834  payable  in  1  year, 
7  months  and  6  days,  discounting  at  the  rate  of  7  per  cent  ? 

Jlns.  £750. 

8.  What  is  the  discount  on  £321  12s.  7^d.  due  4  years 
hence,  discounting  at  the  rate  of  6  per  cent  ? 

Ans.  £62  5s.  2f  d. 

9.  How  much  ready  money  must  be  paid  for  a  note  of 
£18,  due  fifteen  months  hence,  discounting  at  the  rate  of  6 
per  cent  ?  Ans.  £\6  14s.  lO-Jd. 

10.  Sold  goods  for  £650,  payable  one  half  in  4  months, 
and  the  other  hajf  in  8  months ;  what  must  be  discounted 
for  present  payment .?  Ans,  £\S, 
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11.  What  is  the  present  worth  of  c£56  4s.  payable  in  one 

year  eight  months,  discounting  at  6  per  cent? at  4^ per 

cent  ? -at  5  per  cent  ? at  7  per  cent  1 at  7^  per 

(jent  ? at  9  per  cent  ?     Ans.  to  the  last  £48  17s.  4f  d. 

The  time,  rate  per  cent,  and  interest  being  given  tojind  the 
principal. 

^  80.  1.  What  sum  of  money  put  at  interest  sixteen 
months,  will  gain  £\0  10s.  at  6  per  cent  7 

£\.  at  the  given  rate  and  time,  will  gain  *08 ;  hence, 
£l0'o0-^-;€'08=c€l3^25,  the  principal  required;  that  is— 
find  the  interest  of  £i  at  the  given  rate  and  time,  by  which 
divide  the  given  gain  or  interest ;  the  quotient  will  be  the 
principal  required.  Ans.  .£131  5s. 

2.  A  man  paid  £i  10s.  4Jd.  interest  at  the  rate  of  6  per 
cent  at  the  end  of  1  year  4  months ;  what  was  the  principal  ? 

Ans.  £56  10s. 

3.  A  man  received  for  interest  on  a  certain  note  at  the 
end  of  one  year  £20 ;  what  was  the  principal,  allowing  the 
rate  to  have  been  6  per  cent  1  Ans.  £333  6s.  8d. 

The  principal,  interest  and  time  being  given,  to  find  the 
rate  per  cent.  I 

^  81.  1.  If  I  pay  £3  15s.  7^d.  interest  for  the  use  of 
£36  for  1  year  6  months,  what  is  that  per  cent  ? 

The  interest  on  £36  at  one  per  cent,  the  given  time,  is 
£'54;  hence  £3'78-^£'54='07,  the  rate  required:  that  is, 
find  the  interest  on  the  given  sum,  at  one  per  cent,  for  the 
given  time,  by  which  divide  the  given  interest ;  the  quotient 
will  be  the  rate  at  which  interest  was  paid.     Ans.  7  per  ct. 

2.  At  £2  6s.  9^d.  for  the  use  of  £468  for  a  month,  what 
is  the  rate  per  cent  ?  Ans.  6  per  cent. 

3.  At  £46  16s.  for  the  use  of  £520  for  two  years,  what 
is  that  per  cent?  Ans.  4|  per  cent. 

The  prices  at  ichich  goods  are  bought  and  sold,  being  given, 
to  find  the  rate  per  cent  of  gain  or  loss. 
^  8'^.     1.  If  I  purchase  cloth  at  £1  2s.  a  yard,  and  sell 
it  at  £1  7s.  6d.  per  yard ;  what  do  I  gain  per  cent  ? 

This  question  does  not  differ  essentially  from  those  in  the 
foregoing  paragraph.     Subtracting  the  cost  from  the  price 
02 
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at  sale,  it  is  evident  I  gain  ^'275  on  a  yard  ;  that  is  f  ,|^ 
of  the  first  cost.  'fl^='2o  per  cent,  the  answer.  That 
is, — make  a  common  fraction,  writing  the  gain  or  loss  for 
the  numerator,  and  the  price  at  which  the  article  was  bought 
for  the  denominator  ,  then  reduce  it  to  a  decimal. 

2.  A  merchant  purchases  goods  to  the  amount  of  J£o50 ; 
what  per  cent  profit  must  he  make  to  gain  £QC)  ? 

Ans.  12  per  cent. 

3. What  p^r  cent  profit  must  he  make  on  the  same 

purchase  to  gain  .£38  10s.  ? to  gain  £24  15s.  ? 

to  gain  <£2  15s.  * 

Note.  The  last  gain  gives  for  a  quotient  '005,  which  is 
^  per  cent.  The  rate  per  cent,  it  will  be  recollected,  (IF  75, 
note,)  is  a  decimal  carried  to  ttoo  places,  or  hundredths  ;  all 
decimal  expressions  lower  than  hundredths  are  parts  of  one 
per  cent. 

4.  Bought  a  hogshead  of  liquor,  containing  114  gallons, 
at  c£'96  per  gallon,  and  sold  it  at  £1  Os.  Od.  3^qrs.  per  gal. 
what  was  the  whole  gain,  and  what  was  the  gain  per  cent  ? 

Ans.  £4.  18s.  5|-d.  whole  gain. — 4^  gain  per  cent. 

5.  A  merchant  bought  a  quantity  of  tea  for  j£365,  which, 
proving  to  have  beeij  damaged,  he  sold  for  <£332  3s. ;  what 
did  he  lose  per  cent  ?  Ans.  9  per  cent. 

6.  If  I  buy  cloth  at  £2  per  yard,  and  sell  it  for  ^2  lOs. 
per  yard,  what  should  I  gain  in  laying  out  £100,  Ans.  £'25. 

7.  Bought  indigo  at  6s.  per  lb.  and  sold  the  same  at  4s, 
6d.  per  tb. ;  what  was  the  loss  per  cent  1     Ans.  25  per  cent. 

8.  Bought  30  hogshead  of  liquors  at  c£600 ;  paid  in  duties 
^20  13s.  2f  d. ;  for  freight  .£40  15s.  7id. ;  for  porterage 
£6  Is. ;  and  for  insurance  £30  16s.  9|d.  ;  if  I  sell  them  at 
.£26  per  hogshead,  how  much  shall  I  gain  per  cent  ? 

Ans.  ir695  per  cent. 

The  principal  J  rate  per  cent^  and  interest  being  given,  to 
Jind  the  time. 
U  83,     1.  The  interest  on  a  note  of  £36,  at  7  per  cent, 
was  £3  15s.  7f  d. ;  what  was  the  time  ? 

The  interest  on  £36  for  a  year,  at  7  per  ct,  is  £^2  10s.  4f  d. 

£3'78-^£2'52:=l'5  years,  the  time  required  ;  that  is — find 

the  interest  for  one  year  on  the  principal  given,  at  the  given 

«     rate  by  which  divide  the  given  interest ;  the  quotient  will 
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be  the  time  required  in  years  and  decimal  parts  of  a  year  ; 
the  latter  may  then  be  reduced  to  months  and  days. 

Ans.  1  year  6  months. 

2.  If  c£31  14s.  2}d.  interest  be  paid  on  a  note  of  =£220 
lOs.  what  was  the  time,  the  rate  being  6  per  cent  ? 

Ans.  2'33i=2  years  4  months. 

3.  A  note  of  o£600,  paid  interest  .£20,  at  8  per  cent ; 
what  was  the  time  ? 

Ans  *4l6+=5  months  so  nearly  as  to  be  called  5,  and 
would  be  exactly  5,  but  for  the  fraction  lost. 

4.  The  interest  on  a  note  of  .£217  5s.  at  4  per  cent  was 
£'2S  4s.  lOd. ;  what  was  the  time  ?        Ans.  3  yrs.  3  mog. 

Note.  When  the  rate  is  6  per  cent,  we  may  divide  the 
interest  by  half  the  principal,  removing  the  separatrix  tivo 
places  to  the  left,  and  the  quotient  will  be  the  answer  in 
months. 

The  method  given  above,  of  finding  the  interest  upon  any 
sum  in  Halifax  currency,  for  any  time,  and  at  any  rate, 
will  be  found  sufficiently  exact  in  practice,  and  as  simple 
and  concise,  perhaps,  as  any  that  could  be  proposed. 

The  teacher  will  do  well  to  see  that  the  scholar  under- 
stands perfectly  the  process  by  which  the  reciprocal  re- 
ductions are  effected  bi/  inspection^  and  the  reason  of  this 
process. 

If  greater  exactness  be  required,  the  reductions  can  be 
effected  by  the  ordinary  rules  for  the  reduction  of  decimal 
fractions. 

The  following  is  a  method  of  casting  interest  by  vulgar 
fractions. 

To  obtain  the  interest  upon  any  sum  for  any  time,  at 
any  rate  : — Multiply  the  lowest  terms  of  a  fraction,  the  nu- 
merator of  which  is  the  given  rate,  and  the  denominator 
100,  by  the  given  number  of  years ;  multiply  the  lowest  terms 
of  a  fraction,  the  numerator  of  which  is  the  given  rate,  and 
the  denominator  1200,  by  the  given  number  of  months ; 
multiply  the  lowest  terms  of  a  fraction  the  numerator  of 
which  is  the  given  rate,  and  the  denominator  3600,  by  the 
given  number  of  days;  then  reduce  these  several  fractions 
to  one  common  denominator  ;  add  them  together,  and  by 
the  resulting  fraction  jnultiply  the  given  principal. 
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Find  theinterestof  of  I00for2yrs.6mo.  10  dy.  at  6  per  ct. 
t\  (or  tM  X  2  years=/^ 
uh  (or  ti^jit)  X  6  months=2-§^ 
^ctVot  (or  ir^f  ott)  X  10  days=^i^^=^^^ 
^cr>  2^(Jj  iTTjiy  are  to  be  reduced  to  one  common  deno- 
minator.    Neglect  the  ciphers  in  the  denominators — 

5  X  2  X  0=60;  1+2  +  2=5,  the  number  of  ciphers. 
The  common  denominator  is  then  69  and  5  ciphers 

6  X  2  X  6=72  ;  this  with  4  ciphers  is  first  numerator. 
5  X  6  X  6=180  ;   this  with  3  ciphers  is  2d  numerator. 
5  X  2  X  1=10 ;  this  with  3  ciphers  is  3d  numerator. 
Each  numerator  has  as  many  as  3  ciphers;  cut  off  three 

from  each,  and  three  from  the  common  denominator  ;  g^'^^^^^^ 
+UR+iyV7=^ViT'^=FV^.  Then  ^100,  the  given  princi- 
pal, multiplied  by  ^V(j==^V=^J'>  3^.  4d. 

The  reasons  of  the  different  steps  in  the  foregoing  pro- 
cess will  appear  :  when  the  rate,  as  in  the  above  example, 
is  6  per  cent,  it  is  obvious  that  the  interest  of  any  given 
principal  for  one  year  is  yf  jy  or  -^j  of  that  principal.  For 
atiy  number  of  years,  the  interest  must  be  as  many  times 
^^y  of  the  principal  as  there  are  units  in  the  given  number 
of  years.  In  the  example,  2  is  the  given  number  of  years  ; 
multiply  then  ^^j  by  2  ;  or  multiply  the  loivest  terins  of  a 
fra-tion,  tlii  numerator  of  which  is  the  given  rate,  and  the 
denomnator  100,  bi/  the  given  number  of  years.  -^^  of  the 
given  principal  then  is  the  interest  for  2  years,  i^^^  of  the 
given  principal  is  the  interest  for  1  month;  for  there  are  12 
months  in  a  year,  and  y^^  X  tV  =  tjo  (T  or  ^U-  uAct  of 
the  given  principal  is  the  interest  for  1  day ;  for  there  are 
30  days  in  I  month,  and  ^f,^jj  X  s\  ~  s^^u  —^ts^tj-  We 
have  then  -^j  of  given  principal,  as  the  interest  for  1  year  ; 
Tjij  of  sam3,  for  1  month,  and  ^jtVit  for  1  day.  For  2  years, 
we  have  ^"y  X  2=  5^<y;  for  6  months  ^^^  X  6=:^|(y;  for 
ten  days,  ^^V^  X  10=^^-§^=r^^^-  ^j^,  ^U  and  ^^^  then 
of  the  given  principal  are  the  interest  of  i^lOO  for  2  years, 
6  months  and  10  days.  It  is  clear  now,  why  we  reduce 
these  several  fractions  to  one  common  denominator,  add 
them  together,  and  by  the  resulting  fraction  multiply  the 
given  principal. 

Find  the  interest  upon  ^78  4s  for  3  years,  9  months  and 
6tdiys,  by  this  method,  at  6  per  cent  and  also  at  5  per  cent. 
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To  find  the  intereet  due  on  Notes,  ^c.  when  partial  pay- 
ments  have  been  made. 

^  84.  There  is  no  statute  in  this  Province,  prescribing 
any  particular  form  or  method  of  casting  interest  upon 
notes  or  other  obliorations.  It  is  believbd  the  followinof 
method  is  generally  allowed  before  the  courts  of  the  country, 
and  also  is  that  which  has  obtained  to  the  greatest  extent 
in  mercantile  transactions. 

Rule. — Compute  the  interest  upon  the  value  for  which 
the  note  or  other  instrument  was  given,  to  the  time  of  pay- 
ment, which  add  to  the  principal ;  find  the  amount  also  of 
each  endorsement  to  the  time  of  payment,  which  several 
amounts  add  together,  and  the  sum  subtract  from  the 
amount  of  the  value  upon  the  face  of  the  note,  or  other 
instrument. 

1.  For  value  received,  T  promise  topiy  Louis  Rousseau, 
or  order,  one  hundred  pounds  fifteen  shillings,  with  interest. 

^100  Ids.  John  Burton. 

May  I,  1822. 

On  this  note  were  the  following  endorsements . 
Dec.  25,  1822,  received  ^10 
July  19,  1823,  " 
Sept.  1,1824,  " 
June  14,1825,  " 
April  15,  1826,  " 
What  was  due  Aug.  3,  1827.?  Ans.  £3i  3s.  Id. 

The  Whole  time  is,  from  May  1st,  1822,  to  Aug.  3, 1827, 
which  is  5  years,  3  months,  2  days.  The  interest  of  c£100 
15s.  for  this  time  is  ^31  15s.  4|d.  This  added  to  the  value 
for  which  the  note  was  ^iven  is  £100  15s.-f-^31  15s.  4|d.= 
^132  10s.  4fd.  which  is  equal  to  the  amount  of  the  value 
for  which  the  note  was  given.  The  first  endorsement  is 
^10;  the  date  of  this  endorsement  is  Dec.  25,  1822;  the 
time  of  payment  is  Aug.  3,  1827.  The  time,  therefore,  for 
which  interest  is  to  be  cast  upon  this  endorsement,  is  4  yrs. 
7  mo.  8  ds.  The  interest  for  this  time  is  £2  15s.  3d. 
which,  added  to  the  endorsement,  makes  its  amount  £lil 
15s.  3d.  In  the  same  way  find  the  amount  of  each  other 
endorsement,  by  casting  the  interest  upon  it  from  the  day 
of  its  date  to  the  day  of  the  payment  of  the  note,  and  add 
this  interest  to  the  principal,  that  is,  the  endorsement. 


1 

4s. 

3 

6s. 

21 

15s. 

54 

9s. 

Af 

IS.  £3i 
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The  2d  endorsement  is    - 

£  1 

4s. 

3d            *'                    ... 

3 

6s. 

4th           ''                .... 

21 

15s. 

5th        ^  "                    ... 

.      54 

9s. 

The  time  for  which  interest  is  to  be  cast  upon  the 

2d  endorsement  is      -        -      4  years,   0  months,  23  < 

Jays 

3d            "            ...  2     "     11 

2 

(( 

4th           ''        .        .        .      2     *'       1 

*'       19 

(( 

5th           "             .        -        .   1     *'       3 

18 

(( 

£      s. 

d. 

The  interest  upon  the  2d  endorsement  is 

0     5 

10 

3d 

0  11 

6f 

4th 

2  15 

m 

"     .      "            5th 

4     4 

^H 

The  ainount  of  the  2d  endorsement  is 

1     9 

10 

'.  3d 

3  17 

6f 

4th 

24  10 

8f 

5th 

58  13 

Hi 

The  amount  of  1st  endorsement  we  found  to  be    12  15 

3 

The  sum  of  the  amounts  of  all  the  endorsements  101     7 

n 

The  value  upon  the  face  of  the  note  is 

100  15 

0 

The  amount  of  this  value  is         -         -         - 

132  10 

4f 

Subtract  the  sum  of  amounts  of  endorsements 

101     7 

31- 

Balance  due  Aug.  3d  1827,  ^3131 
2.  For  value  received,  I  promise  to  pay  Thomas  Wilson, 
or  order,  two  hundred  thirty-eight  pounds  eighteen  shillings, 
with  interest. 

<£238  ISs.  Charles  Stewart. 

Jan.  6,  1820. 

On  this  note  were  the  followina:  endorsements,  viz  : 


£     s. 

d. 

April  16, 1823,  received 

23  10 

0 

April  16,  1825,        '' 

19     4 

0 

Jan.      1,  1826, 

87  19 

0 

What  was  due  July  11,  1827? 

COMPOUND  INTEREST. 

II  8o.  A.  promises  to  pay  B.  =£256  in  three  years,  with 
interest  annually  ;  but  at  the  end  of  one  year,  not  finding  it 
convenient  to  pay  the  interest,  he   consents  to  pay  interest 
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on  the  interest  from  that  time,  the  same  as  on  the  principal. 

Ah}te. — Simple  Interest  is  that  which  is  allowed  for  the 
principal  only  ;  compound  interest  is  that  which  is  allowed 
for  both  principal  and  interest,  when  the  latter  is  not  paid 
at  the  time  it  becomes  due. 

Compound  Interest  is  calculated  by  adding  the  interest 
to  the  principal  at  the  end  of  each  year,  and  making  the 
amount  the  principal  for  the  next  succeeding  year. 

1.  What  is  the  compound  interest  of  £256  for  three 
yoars,  at  6  per  cent?  ' 

£250  ajiven  sum  or  first  principal. 


lo'36  interest,     Ki       jjj*       ^\, 
n'Oi(\t\      ■     ■     1    >  to  be  added  together. 
2ob*00  prmcipa  ,  j  ® 


27r36  amount  or  principal  for  second  year. 
'00 


16'2816  compound  interest  2d  year,  )  added 
271'36      principal,  do  )  together 


2S7'G416  amount  or  principal  for  3d  year. 
'06 


17*258496  compound  interest  3d  year,  )  added 
287*641       principal,  do  j  together 


304'899       amount. 

256  first  principal  subtracted. 


^'48'899  compound  interest  for  three  years. 

Ans.  £48  17s.  llfd. 
2.  At  6  per  cent,  what  will  be  the  compound  interest, 

and  what  the  amount  of  £1  for  two  years  ? what  the 

runount  for  3  years  ? for  4  years  ? for  5  years  ? 

for  6  years? for  7 years? for  8  years  ? 

Ans.  to  the  last,  £1  lis.  10|d. 
It  is  plain  that  the  amount  of  -£2,  for  any  given  time, 
will  be  two  times  as  much  as  the  amount  of  £1 ;  the  amount 
of  £3  will  be  three  times  as  much,  &c. 


Itjti 


coairouND  interest. 


II  ^5. 


Hence,  we  may  form  the  amounts  of  one  pound,  for  seve- 
ral years,  into  a  table  of  multipliers  for  finding  the  amount 
of  any  sum,  for  the  same  time. 

TABLE, 

Showing  the  amount  of  One  Pound  or  One  Dollar  S^c.for 
any  number  of  years  not  exceeding  24,  at  the  rates  of  5 
and  6  per  cent  Compound  Interest. 


Years 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


5  per  cent 
1^05 
ri025 
1'157G2+ 

r21550+ 
r27628-f- 
r  34009+ 
r40710+ 
r477454- 
r55132+ 
1'62889-f- 
1'71033-i- 
r  79585+ 


6  per  cent 
1*06 
V1236 
1'19101+ 
1*26247+ 
1*33822+ 
1*41851+ 
1*50363+ 
1*59384+ 
1*68947+ 
1*79084+ 
1*89829+ 
2'01219+ 


Years 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


5  per  cent 
1*88564+ 
1*97993+ 
2*07892+ 
2^8287+ 
2*29201+ 
2'40661+ 
2*52695 
2*65329+ 
2*78596+ 
2*92526+ 
3*07152+ 
3*22509+ 


6  per  cent 
2*13292+ 
2*26090+ 

2*39655+ 
2*54035+ 
2*69277+ 
2*85433+ 
3*02559+ 
3*20713+ 
3*39956+ 
3*60353+ 
3*81974+ 
4*04893+ 


Note  1.  Four  decimals  in  the  above  numbers  will  be 
sufficiently  accurate  for  most  operations. 

Note  2.  When  there  are  moirths  and  days,  you  may  first 
find  the  amount  for  the  years,  and  on  that  amount  cast  the 
interest  for  the  months  and  days ;  this  added  to  the  amount, 
will  give  the  answer. 

3.  What  is  the  amount  of  £600  10s.  for  20  years  at  5 
per  cent,  compound  interest  ? at  6  per  cent  ? 

£1  at  5  per  cent  by  the  table  is  £2*65329;  therefore, 
2*65329X600*50=£l593*30+is  £1593  6s.  Ans.  at  5  per 
cent;  and  3*20713x600*50=  £l925*881+is  £l92o  17s. 
7^d.  ans.  at  6  per  cent. 

4,  What  is  the  amount  of  £40  4s.  at  6  per  cent  com- 
pound interest,  for  4  years .^ for  10  years? for  18 

years  ? for  12  years  ? for  3  years  and  4  months  ? 


-for  24  years,  6  months  and  18  days  ? 

Ans.  to  the  last  £168  2s.  8-|d. 
Note.  Any  sura  at  compound  interest  will,  double  itself 
in  11  years,  10  months  and  22  days. 
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From  what  has  now  been  advanced,  we  deduce  the  fol- 
lowing general 

RULE. 

I.  To  find  the  interest  when  the  time  is  one  year,  or,  to 
find  the  rate  per  cent  on  any  sum  of  money,  without  respect 
to  time,  as  the  premium  for  insurance,  commission,  dec. — 
Multiply  the  principal  or  given  sum,  after  having  reduced 
the  shillings  and  pence  in  it  to  the  decimal  of  a  pound,  by 
the  rate  per  cent,  written  as  a  decimal  fraction  ;  after  point- 
ing off  as  many  places  for  decimals  in  the  product  as  there 
are  decimals  in  both  the  factors,  and  reducing  these  deci- 
mals back  to  shillings  and  pence,  we  shall  obtain  the  inter- 
est required. 

II.  When  there  are  months  and  days  in  the  given  time, 
to  find  the  interest  on  any  sum  of  money  at  6  per  cent, — 
Multiply  the  principal,  reducing  the  shillings  and  pence  by 
inspection,  by  the  interest  on  one  pound  for  the  given  time 
found  by  inspection,  and  the  product,  as  before,  will  be  the 
interest  required,  taking  care  to  reduce  the  decimal  parts 
to  shillings  and  pence  by  inspection. 

III.  To  find  the  interest  on  one  pound  at  6  per  cent, 
for  any  given  time  by  inspection, — It  is  only  to  consider 
that  half  the  greatest  even  number  of  months  will  denote 
hundredths  of  a  pound,  and  that  there  will  be  five  thou- 
sandths of  a  pound  for  the  odd  month,  (if  there  be  one)  and 
one  thousandth  for  every  six  days. 

IV.  If  the  sum  given  be  in  federal  money, — The  deno- 
minations being  in  a  decimal  ratio,  we  are  saved  fi-om  the 
necessity  of  effecting  the  reciprocal  reductions,  at  the  be- 
ginning and  end  of  the  process,  otherwise  proceed  precisely 
as  in  Halifax  currency. 

V.  If  the  interest  required  be  at  any  other  rate  than  six 
per  cent,  (if  there  be  months,  or  months  and  days  in  the 
given  time,) — First  find  the  interest  at  six  per  cent;  then 
divide  the  interest  so  found  by  such  part  or  parts,  as  the  in- 
terest, at  the  rate  required,  exceeds,  or  falls  short  of  the 
interest  at  six  per  cent,  and  the  quotient,  or  quotients,  ad- 
ded to  or  subtracted  from  the  interest  at  six  per  cent,  as  the 
case  may  require,  will  give  the  interest  at  the  rate  required. 

Note.  The  interest  on  any  number  of  pounds,  for  6  days 
at  6  per  cent,  is  readily  found  by  cutting  off  the  unit  or 
P 
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right  hand  figure  ;  those  at  the  left  hand  will  show  the  in- 
terest in  hundredths  for  0  days. 

EXAMPLES  FOR  PRACTICE. 

1.  What  is  the  interest  of  i-'lGOO  for  1  year  3  months? 

Ans.  cf'120. 

2.  What  is  the  interest  of  .£5  16s.  for  1  year  11.  months  ? 

Ans.  13s.  Id. 

3.  What  is  the  interest  of  £2  5s.  9^d.  for    1   month   19 
days,  at  3  per  cent  ?  Ajis.  '2|d. 

4.  What  is  the  interest  of  .£18  for  2  years  14  days  at  7 
per  cent  ?  Ans.  £2  1  Is.  4^d. 

5.  What  is  the  interest. of  .£17  13s.  7^d.  for  11  months 
28  days?  A7is.  £1  Is.  Id. 

6.  What  is  the  interest  of £200  for  1  day? 2  days? 

3  days  ? 4  days  ? 5  days  7 

Ans.  for  5  days,  3s.  3f  d. 

7.  What  is  the  interest  of  half  £'001  for  567  years? 

Ans.  4d. 

8.  What  is  the  interest  of  £81  for  2  years  14  days,  at  ^ 

per  cent  ? f  per  cent  ? |  per   cent  ? 2  per 

cent  ? 3  per  cent  ? 4^^  per  cent  ? 5  per  cent  ? 

6  per  cent  ? 7  per  cent  ? 7^  per  cent  ?  8  per 

cent  ? 9  per  cent  ? 10  per  cent  ? 12  per 

cent? 12^  per  cent?     Ans.  to  last,  .£20  12s.  10|d. 

9.  What  is  the  interest  of  c£*09  for  45  years,  7  months, 
11  days.'  A?is.  4s.  lO^d. 

10.  A.'s  note  of  £175  was  given  Dec.  6,  1798,  on  which 
was  endorsed  a  year's  interest ;  what  was  due  1st  Jan.  1803? 

Note.  Consult  Ex.  16,  Supplement  to  Subtraction  of 
Compound  Numbers.  Ans.  ^207  4s.  4f  d. 

11.  B.'s  note  of  .£56  15s.  was  given  June  6,  1801,  on 
interest  after  90  days;  what  was  there  due  9th  Feb.  1802? 

A?is.  £58  3s.  9^d. 

12.  C.'s  note  of  ^365  was  given  Dec.  3,  1797  ;  June  7, 
1800,  he  paid  £97  3s.  2J-d. ;  what  was  there  due  11th  Sept. 
ISOOI  "  Ans.  c£327  Os.  7|d. 

13.  Supposing  a  note  of  .£422,  dated  July  5,  1797,  on 
which  were  endorsed  the  following  payments,  viz.  Sept.  13, 
1799,  £208  4s. ;  March  10,  1800,  ^96;  what  was  there  due 
1st  Jan.  1801  ? 
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Supplement  to  Interest. 

QUESTIONS. 

1.  What  is  interest  ?  2.  How  is  it  computed  1  3.  What  is  under- 
stood by  rale  per  cent  ?     4. by  principal  ?     5. by  amount? 

6. by  legal  interest  ?  7. by  commission  1  8. insur- 
ance?   9 premium?     10. policy?     11. Stock?      12. 

What  is  understood  by  stock  being  at^uir  ?     13. above  pari     14. 

below  par?      15.  The  rate  per  cent  is  a  decimal  carried  to  how 

many  places  '{  16.  What  are  decimal  expressions  lower  than  hun- 
dredths ?  17.  How  is  interest  (when  the  time  is  one  year)  commis- 
sion, insurance,  or  anything  else  rated  at  so  much  per  cent  without 
respect  to  time,  found?  18.  When  the  rate  is  one  per  cent,  or  less, 
bow  may  the  operation  be  contracted  ?  19,  How  is  the  interest  on  one 
pound  at  6  per  cent,  ll)r  any  given  time,  found  by  inspection?  20. 
How  is  interest  cast  at  6  per  cent,  when  there  are  months  and  days 
in  the  given  time  ?  21.  When  the  given  time  is  less  than  6  days,  how 
is  the  interest  most  readily  found  ?  22.  If  the  sum  given  be  in  federal 
money,  how  is  interest  cast  1  23.  When  the  rate  is  any  other  than  6 
per  cent,  if  there  be  months  and  days  in  the  given  time,  how  is  the  in- 
terest found  ?  24.  What  is  the  rule  for  casting  interest  on  notes,  &c, 
when  partial  payments  have  been  made  ?  25.  How  may  the  principal 
be  found,  the  time,  rate  per  cent  and  amount  being  given  ?     26.  What 

is  understood  by  discount  ?      27, •  by  present  worth  1      28,  How 

is  the  principal  found,  the  time,  rate  per  cent  and  interest  being  given? 
29.  How  is  the  rate  percent  of  gain  or  loss  found,  the  prices  at  which 
j^oods  are  bought  and  sold  being  given  ?  30.  How  is  the  rate  per  cent 
found,  the  principal,  interest  and  time  being  given  ?  31.  How  is  the 
time  found,  the  principal,  rate  per  cent  and  interest  being  given  ?  32. 
How  may  interest  be  cast  by  vulgar  fractions  ?  33.  What  is  the 
reasoning  in  regard  to  this  rule  ?  34.  What  is  simple  interest  ?  35. 
compound  interest  ?      36.  How  is  compound  interest  computed  ? 

EXERCISES. 

1.  What  is  the  interest  of  ^^273  10s.  2J^d.  for  1  year  10 
days,  at  7  per  cent?  Ans.  ,£19  13s.  6^d. 

2.  What  is  the  interest  of  .£480  for  1  year  3  months  19 
days,  at  8  per  cent  ?  Ans.  £50  13s.  4fd. 

3.  D.'s  note  of  ^£203  was  given  Oct.  5,  1808,  on  interest 
after  3  months;  Jan.  5,  1809,  he  paid  £50;  what  was  there 
due  2d  May,  1811?  Ans.  £175  7s.  2d. 

4.  E.'s  note  of  £870  was  given  Nov.  17,  1800,  on  inter- 
est after  90  davs  ;  Feb.  II,  1805,  he  paid  £186  ;  what  was 
there  due  23d  Dec.  1807  ?  Ans.  £1009  lis.  6fd. 

5.  What  will  be  the  annual  insurance,  at  f  per  cent,  on 
a  house  valued  at  £1600  ?  Ans.  £IQ. 
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6.  What  will  be  the  insurance  of  a  ship  and  cargo,  valued 

at  c£5643  at  1^  per  cent  ? at  ^  per  cent  ?   at  ^^■ 

per  cent  ?  at  \^  per  cent  ? at  f  per  cent  ? 

Note.  Consult^]  76,  ex.  11.  Ans.  at  f  per  cent  c£4-2  6s.  5^d. 

7.  A  man  having  compromised  with  his  creditors  at  62^ 
per  cent,  what  must  he  pay  on  a  debt  of  c£137  9s.  %^d.  1 

Ans.  c£85  18s.  3d. 

8.  What  is  the  value  of  .£800  Montreal  Bank  stock,  at 
1 12^  per  cent  ?  Ans.  ^'900. 

9.  What  is  the  value  of  <£560  15s.  of  stock,  at  93  per 
cent?  Ans.  £521  9s.  ll^d. 

10.  What  principal,  at  7  per  cent,  will,  in  9  months  IS 
days,  amount  to  .£422  8s.  ?  Ans.  .£400. 

11.  What  is  the  present  worth  of  ,£426,  payable  in  4 
years  12  days,  discounting  at  the  rate  of  5  per  cent  ? 

In  large  sums,  to  bring  out  hundredths  and  thousandths 
correctly,  it  will  sometimes  be  necessary  to  extend  the  de- 
cimal in  the  divisor  to  five  places.     Ans.£^^  10s.  l^d. 

12.  A  merchant  purcjiased  goods  for  £250,  ready  money, 
and  sold  them  again  for  £300,  payable  in  9  months  ;  what 
did  he  gain,  discounting  at  6  per  cent  ?  Ans.  «£37  1  s.  7^d. 

13.  Sold  goods  for  £3120,  to  be  paid  one  half  in  three 
months,  and  the  other  half  in  six  months ;  what  must  be 
discounted  for  present  payment  ?  Ans.  ,£68  9s.  lOd. 

14.  The  interest  on  a  certain  note  for  1  year  9  months 
was  £49  17s.  6d. ;  what  was  the  principal  ?     Ans.  £475. 

15.  What  principal,  at  5  per  cent,  in  16  months  24  days, 
will  gain  £35  ?  Ans.  £500.' 

16.  If  I  pay  .£15  10s.  interest  for  the  use  of  £500,  nine 
months  and  nine  days,  what  is  the  rate  per  cent  ? 

17.  If  I  buy  candles  at  $'167  per  lb,  and  sell  them  at 
20  cents,  what  shall  I  gain  in  laying  out  $100  ? 

Ans.  $19*76. 

18.  Bought  hats  at  4s.  a-piece,  and  sold  them  again  at 
4s.  9d. ;  what  is  the  profit  in  laying  out  £100  .^ 

Ans.  £18  15s. 

19.  Bought  37  gallons  of  brandy  at  $1'10  per  gallon, 
and  sold  it  for  $40 ;  what  was  gained  or  lost  per  cent  ? 

29.  At  4s.  6d.  profit  on  one  pound,  how  much  is  gained 
in  laying  out  £100,  that  is,  how  much  per  cent  ? 

Ans,  ^22  10s. 
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21.  Bought  cloth  at  $4'48  per  yard ;  how  must  I  sell  it 
to  gain  1*2^  per  cent  ?  Ans.  $5*04. 

22.  Bought  a  bdrrel  of  powder  for  ^4-;  for  how  much 
must  it  be  sold  to  lose  10  per  cent  ?  Ans.  £S  12s.     * 

23.  Bought  cloth  at  15s.  per  yard,  which,  not  proving 
so  good  as  I  expected,  I  am  content  to  lose  '17^^  per  cent  ; 
how  must  I  sell  it  per  yard?  Ans  12s.  4^d. 

24.  Bought  50  gallons  of  brandy  at  92  cents  per  gallon, 
but  by  accident,  ten  gallons  leaked  out ;  at  what  rate  must 
I  sell  the  remainder  per  gallon,  to  gain  upon  the  whole 
cost  at  the  rate  often  per  cent?  Ans.  $1'265  per  gal. 

25.  A  merchant  bought  ten  tons  of  iron  for  $950 ;  the 
freight  and  duties  came  to  $145,  and  his  own  charges  to 
$25 ;  how  must  he  sell  it  per  lb,  to  gain  twenty  per  cent  by 
it  ?  Ans.  6  cents  per  ft). 


Equation  of  Payments. 

^  86.  Equation  of  Payments  is  the  method  of  finding 
the  mean  time  for  the  payment  of  several  debts  due  at 
different  times. 

1 .  In  how  many  months  will  one  pound  gain  as  much  as 
five  pounds  will  gain  in  six  months? 

2.  In  how  many  months  will  one  pound  gain  as  much  as 
forty  pounds  will  gain  in  fifteen  months?  Ans.  600. 

3.  In  how  many  months  will  the  use  of  five  pounds  be 
worth  as  much  as  the  use  of  one  pound  for  forty  months  ? 

4.  Borrowed  of  a  friend  one  pound  for  twenty  months  ; 
afterwards  lent  my  friend  four  pounds  ;  how  long  ought  he  to 
keep  it  to  become  indemnified  for  the  use  of  the  one  pound  ? 

5.  I  have  three  notes  against  a  man ;  one  of  ^12,  due  in 
three  months ;  one  of  £9,  due  in  five  months ;  and  the  other 
of  <£6,  due  in  ten  months ;  the  man  wishes  to  pay  the  whole 
at  once ;  in  what  time  ought  he  to  pay  it  ? 

£12  for    3  months  is  the  same  as  £i  for  36  months, 
9  5       u  u  1        45 

6        10       "  "  1        60 

27  141 

P2 
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He  might  therefore  have  one  pound  141  months,  and  he  I 
may  keep  twenty-seven  pounds  .^^  part  as  long ;  that  is  J 
^^  =:  five  months  6-f-  days,  A?is.  1 

Hence, — To  find  the  mean  time  for  several  payments, — ^ 
Rule  :  Multiply  each  sum  by  its  time  of  payment,  and  di- 
vide the  sum  of  the  products  by  the  sum  of  the  payments, 
and  the  quotient  will  be  the  answer. 

Note.  This  rule  is  foimded  on  the  supposition  that  what 
is  gained  by  keeping  a  debt  a  certain  time  after  it  is  due, 
is  the  same  as  what  is  lost  by  paying  it  an  equal  time  before 
it  is  due ;  but  in  the  first  case  the  gain  is  evidently  equal 
to  the  interest  on  the  debt  for  the  given  time,  while  in  the 
second  case  the  loss  is  only  equal  to  the  discount  of  the 
debt  for  that  time,  which  is  always  less  than  the  interest ; 
therefore,  the  rule  is  not  exactly  true.  The  error,  however, 
is  so  trifling,  in  most  questions  that  occur  in  business,  as 
-  scarce  to  merit  notice. 

6.  A  merchant  has  owing  to  him  .£300,  to  be  paid  as 
follows :  £50  in  two  months,  £100  in  five  months,  and  the 
rest  in  eight  months;  and  it  is  agreed  to  make  one  payment 
of  the  whole ;  in  what  time  ought  that  payment  to  be  ? 

'  Ans.  6  months. 

7.  A.  owes  B.  £136,  to  be  paid  in  ten  months;  £96  to 
be  paid  in  seven  months  ;  and  £260  to  be  paid  in  4  months ; 
what  is  the  equated  time  for  the  payment  of  the  whole  1 

Ans.  6  months  7  days-f-- 

8.  A.  owes  B.  $600,  of  which  200  is  to  be  paid  at  the 
present  time,  200  in  four  months,  and  200  in  eight  months ; 
what  is  the  equated  time  for  the  payment  of  the  whole  ? 

Ans.  4  months. 

9.  A.  owes  B.  $300,  to  be  paid  as  follows  :  ^  in  three 
months,  \  in  four  months,  and  the  rest  in  six  months  ;  what 
is  the  equated  time  ?  Ans.  44  months. 


Ratio  :  or  Kciatioii  of  j^iinibers. 

51  87.     1.  What  part  of  a  gallon  is  three  quarts.^  one 
gallon  is  four  quarts,  and  three  quarts  is  f  of  four  quarts. 

Ans.^  of  a  gallon. 
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2.  What  part  of 3  quarts  is  one  gallon?  1  gallon  being  4 
quarts,  is  ^  of  3  quarts ;  that  is,  4  quarts  is  1  time  3  quarts 
and  I  of  another  time.  JIns.  |=l^. 

3.  What  part  of  five  bushels  is  twelve  bushels  ? 
Finding  what  part  one  number  is  of  another,  is  the  same 

as  finding  what  is  called  the  ratio  or  relation  of  one  number 
to  another;  thus,  the  question,  What  part  of  five  bushels  i» 
twelve  bushels  ?  is  the  same  as  What  is  the  ratio  of  five 
bushels  to  twelve  bushels?  The  answer '\9^  l2__2|.. 

Ratio,  therefore,  may  be  defined  the  number  of  times 
one  number  is  contained  in  another  ;  or,  the  number  of 
times  one  quantity  is  contained  in  another  quantity  of  the 
same  kind. 

4.  What  part  of  eight  yards  is  thirteen  yards?  or.  What 
is  the  ratio  of  8  yards  to  1 3 yards.' 

13  yards  is  ^^  of  8  yards,  expressing  the  division yrar- 
tionally.  If  now  we  perform  the  division,  we  have  for  the 
ratio  1|;  that  is,  13  yards  is  one  time  8  yards,  and  |  of 
another  time. 

We  have  seen  (5]  15,  sign,)  that  division  may  be  expres- 
sed /'rac^«orm%.  So  also  the  ratio  of  one  number  to  another, 
or  the  part  one  number  is  of  another,  may  be  expressed 
fractionally  ;  to  do  which,  make  the  number  which  is  called 
\X\&part,  whether  it  be  the  larger  or  the  smaller  number, 
the  numtrator  of  a  fraction,  under. which  write  the  other 
number  for  a  denominator.  When  the  question  is,  What 
is  the  ratio,  &c.  ?  the  number  last  named  is  the  part ;  con- 
sequently it  must  be  made  the  numerator  of  the  fraction, 
and  the  number ^V.^^  named  the  denominator. 

5.  What  part  of  12  pounds  is  11  pounds?  or,  11  pounds 
is  what  part  of  12  pounds?  11  is  the  number  which  ex- 
presses the  part.  To  put  this  question  in  the  other  form, 
viz.  What  is  the  ratio,  &/C.,  let  that  number  which  expresses 
the  part,  be  the  number  last  named  ;  thus.  What  is  the  ratio 
of  12  pounds  to  11  pounds.^  Ans.  \^, 

r>.  What  part  of  .£1  is  2s.  6d.?  or,  What  is  the  ratio  of 

I  to2s.  6d.  ? 

£1=240  pence,  and  2s.  6d.=30  pence;  hence,  ^%s=^, 
i.^  the  answer. 

7.  What  part  of  13^.  6d.  is  ^1  lOs.  ?  or,  What  is  the 
ratio  of  13s.  Gd.  to  £1  lOs.  ?  Ans.^. 
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8.  What  is  the  ratio  of  3  to  5  ? of  5  to  3  ? of 

7  to  19 1 of  19  to  7  ? of  15  to  90? of  90  to 

15? of  84  to  160? of  160  to  84? of  615 

to  1107? of  1107  to  615?  Am.  to  the  last  f. 


PROr0RTlO]¥  : 

OR 

THE    SINGLE    RULE    OF    THREE. 

tl  H8,  1.  If  a  piece  of  cloth  4  yards  long,  cost  £12, 
what  will  be  the  cost  of  apiece  of  the  same  cloth  seven  yds. 
long? 

Had  this  piece  contained  twice  the  number  of  yards  of 
the  first  piece,  it  is  evident  the  price  would  have  been  twice 
as  much;  had  it  contained  three  times  the  number  of  yards, 
the  price  would  have  been  three  times  as  much ;  or  had  it 
contained  only  half  the  number  of  yards,  the  price  would 
have  been  only  half  as  much ;  that  is,  the  cost  of  seven  yds. 
will  be  such  part  of  £12  as  seven  yards  is  part  of  four  yards. 
Seven  yards  is  |  of  4  yards ;  consequently,  the  price  of  7 
yards  must  be  \  of  the  price  of  4  yards,  or  |^X)f  £12  :  \  of 
£12,  that  is,  12X|=V=£21,  answer. 

2.  If  a  horse  travel  30  miles  in  6  hours,  how  many  miles 
will  he  travel  in  11  hours  at  that  rate  ? 

11  hours  is  y  of  6  hours,  that  is,  11  hours  is  one  time  6 
hours,  and  |  of  another  time ;  consequently,  he  will  travel, 
in  11  hours,  Ltime  30  miles,  and  f  of  another  time;  that 
is,  the  ratio  between  the  distances  will  be  equal  to  the  ratio 
between  the  times. 

V  of  30  miles,  that  is,  30X  V=2|o_55  miles.  If,  then, 
no  error  has  been  committed,  55  miles  must  be  ^  of  30 
miles.     This  is  actually  the  case;  for  -|§=y . 

Alls.  55  miles. 

Quantities  which  have  the  same  ratio  between  them  are 
said  to  ht  praportional.     Thus,  these  four  quantities — 

HOURS  HOURS.  MILES.  MILES. 

6,  11,  30,  55, 

written  in  this  order,  being  such,  that  the  second  contains 
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the  first  as  many  times  as  the  fourth  contains  the  third;  that 
is,  the  ratio  between  the  third  and  fourth  being  equal  to  th.e 
ratio  between  the  first  and  second,  form  what  is  called  a 
proportion.  It  follows,  therefore,  that  proportion  is  a  com- 
bination of  two  equal  ratios.  Ratio  exists  between  Uco 
numbers  ;  but  proportion  requires  at  least  three. 

To  denote  that  there  is  a  proportion  between  the  num- 
bers 6,  11,  39,  55,  they  are  written  thus — 

6         :         11         :  :         30         :         35 
which  is  read,  6  is  to   11   as  39  is  to  55 ;   that  is,  6  is  the 
same  part  of  11  that  39  is  of  55  ;  or,  6  is  contained  in  11 
as  many  times  as  30  is  contained  in  55  ;  or,  lastly,  the  ratio 
or  relation  of  11  to  6  is  the  same  as  that  of  55  to  39. 

II  SO.  The  first  term  of  a  ratio,  or  relation,  is^  called 
the  antecedent,  arid  the  second  the  consequent.  In  a  pro- 
portion th^re  are  two  antecedents,  and  two  consequents, 
viz.  the  antecedent  of  the  first  ratio,  and  that  of  the  second  ; 
the  consequent  of  the  first  ratio  and  that  of  the  second.  In 
the  proportion  6  :  11  ::  39  :  55,  the  antecedents  are  6,  30 ; 
the  consequents  11,  55. 

The  consequent,  as  we  have  already  seen,  is  taken  for  the 
numerator,  and  the  antecedent  for  the  denominator  of  the 
fraction,  which  expresses  the  ratio  or  relation.  Tims,  the 
first  ratio  is  y,  the  second  ^^=y  ;  and  that  these  two  ra- 
tios are  equal,  we  know,  because  the  fractions  are  equal. 

The  two  fractions  ^^  and  ^^  being  equal,  it  follows  that 
by  reducing  them  to  a  common  denominator,  the  numerator 
of  the  one  will  become  equal  to  the  numerator  of  the  other, 
and,  consequently,  that  11  multiplied  by  30  will  give  the 
same  product  as  55  multiplied  by  6.  This  is  actually  the 
case,  for  1 1 X 39=330,  and  55X6=339.  Hence  it  follows 
if  four  numbers  be  in  proportion,  the  product  of  the  first 
and  last,  or  of  the  two  extremes,  is  equal  to  the  product  of 
the  second  and  third,  or  of  the  two  means. 

Hence  it  will  be  easy,  having  three  terms  in  a  proportion 
given,  to  find  the  fourth.  Take  the  last  example.  Know- 
ing that  the  distances  travelled  are  in  proportion  to  the 
times  or  hours  occupied  in  travelling,  we  write  the  propor- 
tion thus — 

HOURS.       HOURS,       MILES.      MILES. 

6    :    11   ::   30    : 
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Now,  since  the  product  of  the  extremes  is  equal  to  the 
product  of  the  means,  we  multiply  to^rether  the  two  means, 
J I  and  30,  which  makes  .330,  and,  dividing  this  product  by 
the  known  extreme,  6,  we  obtain  for  the  result  55,  that  is, 
55  miles,  which  is  the  other  extreme  or  term  sought. 

3.  At  .£54  for  30  barrels  of  flour,  how  many  barrels  may 
be  purchased  for  jei86  ? 

In  this  question,  the  unknown  quantity  is  the  number  of 
barrels  bought  for  .£'186,  which  ought  to  contain  the  30 
barrels  as  many  times  as  ^186  contains  .£54  ;  we  tlius  get 
the  following  proportion  : 
Founds.     Pounds.     Barrels.     Barrels. 

54     :     186     ::     30     : 

— ^  The  product  6696 

^]'^  ^'   the   two   means, 

^^^  divided    by  54,    the 

54)0096(124  barrels,  answer,      known  extreme,  gives 
54  124  barrels    for    the 

other  extreme,  which 


129  is   the   term  sought, 

108  or  answer. 

216 

216 


Any  three  terms  of  a  proportion  being  given,  the  opera- 
tion by  which  we  find  the  fourth,  is  called  the  Rule  of 
Three.  A  just  solution  of  the  question  will  some  times  re- 
quire that  the  order  of  the  terms  of  proportion  be  changed. 
This  may  be  done,  provided  the  terms  be  so  placed,  that  the 
product  of  the  extremes  shall  be  equal  to  that  of  the  means. 

4.  If  3  men  perform  a  certain  piece  of  work  in  ten  days, 
how  long  will  it  take  6  men  to  do  the  same  ? 

The  number  of  days  in  which  six  men  will  do  the  work, 
being  the  term  sought,  the  known  term  of  the  same  kind, 
viz.  ten  days,  is  made  the  third  term.  The  two  remaining 
terms  are  3  men  and  6  men,  the  ratio  of  which  is  f .  But  the 
more*  men  there  are  employed  in  the  work,  the  less  time  will 

*  The  rule  of  three  has  sometimes  been  divided  into  direct  and  in - 
vp.rse,  a  distinction  which  is  totally  useless.  It  may  not  however  be 
amiss  to  explain,  in  this  place,  in  what  this  distinction  consists. 

The   Rule  of  Three  Direct  is    when   more  requires  ttiojc,  or  /ess  re- 


RULE  OF  THREE.  179 

be  required  to  do  it ;  consequently  the  days  will  be  less  in 
proportion  as  the  number  of  men  is  greater.  There  is  still 
a  proportion  in  this  case,  but  the  order  of  the  terms  is  in- 
verted ;  for  the  number  of  men  in  the  second  set  being  two 
times  that  in  the  first,  will  require  only  one  half  the  time. 
The  first  number  of  days,  therefore,  ought  to  contain  the 
second  as  many  times  as  the  second  number  of  men  con- 
tains the  first.  This  order  of  the  terms  being  the  reverse 
of  that  assigned  to  them  in  announcing  the  question,  we  say 
that  the  number  of  men  is  in  the  inverse  ratio  of  the  number 
of  days.  With  a  view,  therefore,  to  a  just  solution  of  the 
question,  we  reverse  the  order  of  the  two  first  terms,  (in  do- 
ing which,  we  invert  the  ratio,)  and  instead  of  writing  the 
proportion  3  men  :  6  men  (f )  we  write  it  6  men  :  3  men,  (|) 
that  is,         men.  men.  days.  days. 

6:3::       10 

Note.  We  invert  the  ratio  when  we  reverse  the  order  of 
,  the  terms  in  the  proportion,  because  then  the  antecedent 
takes  the  place  of  the  consequent,  aud  the  consequent  that 
of  the  antecedent  ;  consequently,  the  terms  of  the  fraction 
which  express  the  ratio  are  inverted  ;  hence  the  ratio  is 
inverted.  Thus,  the  ratio  expressed  by  f=2,  being  inver- 
ted, is  f =J-. 

Having  stated  the  proportion  as  above,  we  divide  the 
product  of  the  means,  (10X3=30,)  by  the  known  extreme 
6,  which  gives  5,  that  is,  5  days,  for  the  other  extreme  or 
term  sought.  Ans.  5 days. 

From  the  examples  and  illustrations  now  given,  we  de- 
duce the  following  general 

quires  less,  as  in  ll>is  example  .—  If  3  men  dig  a  vrench  48  feet  long  in 
a  certain  lime,  how  miny  feel  will  12  men  dig  in  the  same  time  ?  Here 
it  is  obvious  that  the  more  men  there  are  employed,  the  more  work 
will  be  done  ;  and  iherelore,  in  this  instance,  more  requires  more. 
Again — if  6  men  d'lg  48  feet  in  a  given  time,  how  much  will  3  men  dig 
in  the  same  time  ?  Here  less  requires  less,  for  the  less  men  there  are 
employed,  the  less  work  will  be  dune. 

The  Rule  of  Three  Inverse  is  when  more  requires  less,  or  less  requires 
more,  as  in  this  example  : — If  6  men  dig  a  certain  quantity  of  trench 
in  14  hours,  how  many  hours  will  it  require  12  men  to  dig  the  same 
quantity  ?  Here  more  requires  loss  ;  that  is,  12  men  being  more  than 
G,  will  require  less  time.  Again — if  6  men  perform  a  piece  of  work  in 
seven  days,  how  long  will  three  men  be  in  perforaung  the  same  work/ 
Here  less  requires  more  j  for  the  number  of  men  being  less,  will  require 
more  time. 
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RULE.  I 

Of  the  three  given  numbers,  make  tliat  the  third  term  j 

which  is  of  the  same  kind  with  the  answer  sought.  Then 
consider,  from  the  nature  of  the  question,  whether  the 
answer  will  be  greater  or  less  than  this  term.  If  the  answer 
is  to  be  greater,  place  the  greater  of  the  two  remaining  num- 
bers for  the  second  term,  and  the  less  number  for  the  first 
term  ;  but  if  it  is  to  be  less,  place  the  less  of  the  two  re- 
maining numbers  for  the  second  term,  and  the  greater  for 
the  first ;  and,  in  either  case,  multiply  the  second  and  third 
terms  together,  and  divide  the  product  by  the  first  for  the 
answer,  which  will  always  be  of  the  same  denomination  as 
the  third  term. 

Note  1.  If  the  first  and  second  terms  contain  different 
denominations,  they  must  both  be  reduced  to  the  same  de- 
nomination. 

If  8  yards  of  cloth  cost  £1  4s.  what  will  364  qrs.  cost  ? 
yds.         qrs. 
8     :     364  :  :  £1  4s. 
Reduce  8  yards  and  364  quarters  to  the  same  denomina- 
tion, by  dividing  the  364  quarters  by  4,  which  will  bring  it 
into  yards.     3  6  4— -gj 

yds.         yds. 

8     :     91     : :     i:i  4s. 
Note  2.  If  the  third  term  be  a  compound  number,  it  must 
either  be  reduced  to  integers  of  the  lowest  denomination, 
or  the  low  denominations  must  be  reduced  to  a  fraction  of 
the  highest  denomination  contained  in  it. 
yds.        yds. 

8      :     91     : :     £1  4s. 
20 

24s.  «' 
Now  multiply  the  24s.  by  91,  and  divide  the  product  by 
8 ;  the  answer  will  be  shillings,  which  can  be  reduced  to 
pounds ;  or,  the  4s.  can  be  reduced  to  the  fraction  of  a  pound, 
4s.-^20,  that  is,  ^Tj—i  of  a  pound  ;  so  ^1  4s.==£l|.  Or, 
we  can  reduce  the  4s.  to  the  decimal  of  a  pound ;  20)40 
which,  annexed  to  the  ^l,  is  equal  to  £V2.  — 

*2 
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The  first  method  is  most  usually  practised. 
Note  3,  The  same  rule  is  applicable,  whether  the  giv.erj 
iquantities  be  integral,  fractional,  or  decimal, 

EXAMPLES    FOR    PRACTICE, 

5.  If  6  horses  consume  21  bushels  of  oats  in  three  weelj:*^ 
how  njany  bushels  will  serve  20  horses  the  same  time  ? 

Ans.  70  bushels, 

6.  The  above  question  reversech  If  20  horses  consum*^ 
70  bushels  of  oats  in  3  weeks,  how  many  bushels  will  sery« 
j6  horses  the  same  time  ?  Ans.  21  bushels, 

7.  If  365  men  consume  75  barrels  of  provisions  in  nine 
months,  liow  niuch  will  500  men  consume  in  the  sam<? 
time  ?  Ans,  102f  f  barrels, 

8.  If  500  men  consume  102f^  barrels  of  provisions  in  J) 
months,  how  much  will  365  men  consume  in  the  sani/ft 
time  ?  Ans,  75  barrels, 

9.  A  goldsmith  sold  a  tankard  for  £!(}  12s.  at  the  ra]t<^ 
of  5s,  4d,  per  ounce  ;  I  demand  the  weight  of  it, 

Ans.  39  oz.  15  pw^^, 

10.  If  the  moon  move  13®  10'  35'  in  a  day,  in  whajt 
timfi  does  it  perform  one  revolution  1      Ans.  27d.  7h,  43m, 

11.  If  a  person  whose  rent  is  ,£33,  pay  <£3  2s.  parisl^ 
taxes,  how  much  shonld  a  person  pay  whose  rent  is  c£97  ? 

Ans.  M  2s.  2|f  d, 

12.  If  I  buy  7  tfes,  of  sugar  for  3s.  Od.  how  many  pound<^ 
san  I  buy  for  ^1  10s.  ?  Ans,  56  ft:*, 

13.  If 2  lbs.  of  sugar  cost  Is,  3d.,  what  will  100  Ifes,  .oj" 
coffee  cost,  if  8  Jbs  of  sugar  are  worth  5  lbs,  of  cofiee  ? 

A  ns  c£^ 

14.  If  I  give  ^6  for  the  use  of  ^100  for  12  months,  iy^ai 
n^ust  I  give  for  the  use  of  i^983  the  sain^e  tjme  ? 

Ans.  £rSfrf^; 

15.  There  is  a  cistern  which  has  4  pipes  ^  the  first  wjlj 
fill  it  in  ten  minutes,  the  second  in  twenty  minutes,  thfg  3f| 
in  forty  minutes,  the  fourth  in  eighty  mjnvites  ■  in  whajt  ti^n^ 
will  all  four,  running  together,  fill  it  ? 

tV  +  ^V  +4TT  -j-  gV  ^  U  cistern  in  1  minute,, 

Ans,B{- m)m$ifi<(^ 

16.  If  a  family  of  10  persons  spend  3  bushels  of  rnaif.  of 
a  month,  how  many  bushels  will  serve  then^  wh^i  th^r^iAf^ 
?.0  in  il.P  nunilv?  4ns.  9  hu*^he]if, 

^  
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Note.  The  rule  of  Proportion,  although  of  frequent  use, 
IS  not  of  indispensable  necessity  ;  for  all  questions  under  it 
may  b9  solved  on  general  principles,  without  the  formality 
of  a  proportion  ;  that  is,  by  analy.As,  as  already  shown,  ^  02 
ex.  1.  Thus,  in  the  above  example, — If  10  persons  spend 
3  bushels,  1  person,  in  the  same  time,  would  spend  j\j  of 
3  bushels,  that  is,  -^(^  of  a  bushel ;  and  30  persons  would 
spend  30  times  as  much,  that  is  f-§=9  bushels,  as  before. 

17.  If  a  staffs  feet  8  inches  in  length,  cast  a  shadow  of 
6  feet,  how  high  is  that  steeple  whose  shadow  measures 
153  feet  ?  Ans.  144;,  feet. 

18.  The  same  hy  analysis.  If  6  feet  shadow  require  a 
staff  of  5  feet  8  inches=68  inches,  one  foot  shadow  will  re- 
quire a  staff  of '^  of  68  inches,  or  ^-^  inch:  then  153  feet 
shadow  will  require  153  times  as  much;  that  is,  ^^  X  153 
=  io4o4_i734  inches=144J-  feet  as  before. 

19.  If  .£3  sterling  be  equal  to  JG3^  Halifax,  how  much 
Halifax  is  equal  to  ^£1000  sterling  ?     Ans.  £1111  2s.  2f  d. 

20.  If  .£1111  2s.  2fd.  Halifax  be  equal  to  XIOOO  sterling, 
how  much  sterling  is  equal  to  £3^  Halifax?  Ans.  £3. 

21.  If  £1000  sterling  be  equal'  to  £1111  2s.  2fd.  Hali- 
fax, how  much  Halifax  is  equal  to  ,£3  sterling  ?  Ans.  £3^. 

22.  If  j£3  sterling  be  equal  to  £3^  Halifax,  how  much 
sterling  is  equal  to  £1111  2s.  2fd.  Halifax  ?     Jws.  £1000. 

23.  Suppose  2000  soldiers  had  been  supplied  with  bread 
sufficient  to  last  them  12  weeks,'  allowing  each  man  14  oz. 
a  day  ;  but,  on  examination,  they  find  105  barrels,  contain- 
ing 200  lbs.  each,  wholly  spoiled ;  what  must  the  allowance 
be  to  each  man,  that  the  remainder  may  last  them  the  same 
time?  Ans.  12  ounces  a  day. 

24.  Suppose  2000  soldiers  were  put  to  an  allowance  of 
12  oz.  of  bread  per  day  for  12  weeks,  having  a  seventh  part 
i>i  their  bread  spoiled,  what  was  the  whole  weight  of  their 
bread,  good  and  bad,  and  how  much  was  spoiled  ? 

t 
.        f  The  whole  weight,  147000  lbs. 
'^"^- (  Spoiled,  21000  '* 

25.  2000  soldiers,  having  lost  105  barrels  of  bread, 

weighing  200  lbs.  each,  were  obliged  to  subsist  on  12  oz.  a 
day  for  12  weeks ;  had  none  been  lost,  they  might  have  had 


ff  89.  RULE  OF  THREE.  183 

14  oz.  a  day ;  what  was  the  whole  weight,  including  what 
was  lost,  and  how  much  had  they  to  subsist  on  ? 

.        (  Whole  weight,         147000  lbs. 
'^'^'-  \  Left  to  subsist  on,  126000  *' 

20.  2000  soldiers,  after  losing  one  seventh  part  of 

their  bread,  had  each  12  oz.  a  day  for  12  weeks;  what  was 
the  whole  weight  of  their  bread,  including  that  lost,  and 
how  much  might  they  have  had  per  day,  each  man,  if  none 
had  been  lost  ?  )  Whole  weight,"^  147000  lbs. 

Ans.  \  Loss,  21000    '* 

j  14  oz,  per  day,  had  none  been  lost. 

27.  There  was  a  certain  building  raised  in  8  months  by 
120  workmen ;  but,  the  same  being  demolished,  it  is  re- 
quired to  be  built  in  2  months ;  I  demand  how  many  men 
must  be  employed  about  it.  Ans.  480  men. 

28.  There  is  a  cistern  having  a  pipe  which  will  empty  it 
in  ten  hours ;  how  many  pipes  of  the  same  capacity  will 
empty  it  in  24  minutes  ?  Ans.  25  pipes. 

29.  A  garrison  of  1200  men  has  provisions  for  9  months, 
at  the  rate  of  14  oz.  per  day ;  how  long  will  the  provisions 
last,  at  the  same  allowance,  if  the  garrison  be  reinforced  by 
four  hundred  men  ?  Ans.  6f  months. 

30.  If  a  piece  of  land,  40  rods  in  length  and  4  in  breadth, 
make  an  acre,  how  wide  must  it  be  when  it  is  but  25  rods 
long  ?  Ans.  6f  rods. 

31.  If  a  man  perform  a  journey  in  15  days  when  the 
days  are  12  hours  long,  in  how  many  will  he  do  it  when 
the  days  are  but  10  hours  long  ?  Arts.  18  days. 

32.  If  a  field  will  feed  6  cows  91  days,  how  long  will  it 
feed  21  cows.?  Ans.  26  days, 

33.  Lent  a  friend  £292  for  6  months  ;  sonie  time  after, 
he  lent  me  .£806 ;  how  long  may  I  keep  it  to  balance  the 
favor  ?  Ans.  2  months  5-j-days. 

34.  If  30  men  can  perform  a  piece  of  work  in  1 1  days, 
how  many  men  will  accomplish  another  piece  of  work,  four 
times  as  big,  in  a  fifth  part  of  the  time.?         Ans.  600  men. 

35.  If  |4-  lb.  of  sugar  cost  -^-^  of  a  shilling,  what  will  ^2- 
of  a  pound  cost  ?,  Ans.  4d.  3i^|4-  q. 

Note.  See  ]\  62,  ex.  ] ,  where  the  above  question  is  solved 
by  analysis.  The  eleven  following  are  the  next  succeeding 
examples  in  the  same  paragraph. 
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<J6.  if  7  lbs.  of  sugar  cost  J  of  5s.  what  cost  12  lbs. 

Ans.  C^s; 
37.  if  6j  yards  of  cloth  cost  £S,  what  cost  9^  yards? 

Ans.  £4:  5s.  4J-d. 
tJ8.  If^  oz.  of  silver  cost  Us  3fd.  what  cost  f  oz.  ? 

An5.  4s.  2fd. 
SO.  If  f  OZ;  cost  4/t,S',  what  costs  1  oz.  1     Ans.  6s.  5d. 

40.  If  ^  lb.  less  by  ^  lb  cost  13|d.,  what  cost  14  lbs.  less 
l).Viof2  1bs.  Ajis.  £4  ^s.9^\d. 

41.  If  f  of  a  yafd  cost  £1^  what  will  40^  yards  cost  ?  "^ 

Ans;  <£59  Is.  2fd, 

42.  If  y"g^  of  a  ship  cost  .£251, ■  what  is  gSr  of  her  worth  ? 

^ns.  £53  15s.  8J^d. 

43.  At  c£3|  per  cwt.,  what  will  9|  lbs.  cost  ? 

Ans.  6s.  S/^d. 

44.  A  merchant  owning  f  of  a  vesselj  sold  f  of  his  share 
f'or  ,£957 ;  what  was  the  vessel  worth  ?  Ans.  ^1794  7s.  6d. 

45.  If  I  of  a  yard  cost  £^,  what  will  -^^  of  an  ell  English 
cost  ?  Ans^  1 7s.  Id.  2f  q. 

46.  A  merchant  bought  a  number  of  bales  of  velvet,  each 
containing  J29^|  yards,  at  the  rate  of  £7  for  5  yards,  and 
Sold  them  out  at  the  rate  of  c£ll  for  7  yards,  and  gained 
<£200  by  the  bargain ;  how  many  bales  were  there  ? 

AnSi  9  bales. 

47.  At  <£9  for  6  barreils  of  flour,  what  txiust  be  paid  for 
178  barrels  ?  Ans.  £267. 

48.  At  9s.  6d.  for  3  cwt.  of  hay,  how  much  is  that  per 
ton  ?  A?is,  £3  3s.  4d; 

49.  If  2'5  tbsi  of  tobacco  cost  75  cents,  how  mtith  will 
185  lbs.  cost?  Ans.  $5'oo. 

50.  What  is  the  value  of  *15  of  a  hogshead  of  lime,  at 
Us.  l]|d.  per  hhd.?  Ans.  Is.  94d. 

51.  If  *J5  of  a  hhd.  of  lime  cost  Is.  9i^d.,  what  is  it  per 
hhd.?  "  Ans;  lis.  H^d. 


COMf>OUND  PROPORTION. 
If  00*  It  frequently  happens  that  the  relatioii  of  the 
quantity  Required,  to  the  given  quantity  of  the  same  kind, 
depends  upon  several  circumstances  combined  together;  it 
is  then  called  Compound  Proportion,  or  Double  Rule  of 
Three. 
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1.  If  a  man  travel  273  miles  in  13  days,  travelling  only 
seven  hours  in  a  day,  how  many  miles  will  he  travel  in  12 
days,  if  he  travel  10  hours  in  a  day  ? 

This  question  may  be  solved  several  ways.  First,  by 
analysis — 

If  we  knew  how  many  miles  the  man  travelled  in  one 
hour,  it  is  plain  we  might  take  this  number  10  times,  which 
would  be  the  number  of  miles  he  would  travel  in  ten  hours 
or  in  one  of  these  long  days ;  and  this  again  taken  12  times, 
would  be  the  number  of  miles  he  would  travel  in  12  days, 
travelling  10  hours  each  day. 

If  he  travel  273  miles  in  13  days,  he  will  travel  yV  of  273 
miles  ;  that  is,  ^j  miles,  in  1  day  of  7  hours  ;  and  |  of  \y 
miles  is  ^/f^  miles,  the  distance  he  travels  in  1  hour ;  then^ 
10  times  H^j^  =  2|.3  o  miles,  the  distance  he  travels  in  ten 
hours;  and  12  times  2|.|.o_3  2^7_6o==360miles, the  distance 
he  travels  in  12  days,  travelling  ten  hours  each  day. 

Ans.  360  miles. 
But  the  object  is  to  show  how  the  question  may  be  solved 
bv  projjortion — 

First,  it  is  to  be  regarded  that  the  number  of  miles  tra- 
velled over  depends  upon  two  circumstances,  viz.  the  num- 
ber of  day s  the  man  travels,  and  the  number  of  hours  he 
travels  each  day. 

We  will  not  at  first  consider  this  latter  circumstance,  but 
suppose  the  number  of  hours  to  be  the  same  in  each  case  ; 
the  question  then  will  be — If  a  man  travel  273  miles  in  13 
days,  how  many  miles  will  he  travel  in  12  days  ?  This  will 
furnish  the  following  proportion  : — 

13  days  r  12  days  :  :  273  miles  :  miles, 

which  gives  for  the  fourth  term  or  answer,  252  miles. 

Now,  taking  into  consideration  the  other  circumstance, 
or  that  of  the  hours,  we  must  say — If  a  man  travelling  seven 
hours  a  day  for  a  certain  number  of  days,  travels  252  miles, 
how  far  will  he  travel  in  the  same  time,  if  he  travel. ten 
hours  in  a  day  1  This  will  lead  to  the  following  proportion : 

7  hours  :  10  hours  :  :  252  miles  :  miles. 

This  gives  for  the  fourth  term  or  answer,  360  miles. 

We  see,  then,  that  273  miles  has  to  the  fourth  term,  or 
answer,  the  same  proportion  that  13  davs  has  to  12  days, 

Q2 
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and  that  seven  hours  has  to  ten  hours.  Stating  this  in  the 
form  of  a  proportion,  we  have 

13  days     :.  12  days    )  o-^»     -i  •, 

7  hours  :  10  hours  ]    *  '  ^^^  "^'^^^  •  "^'^^^ 

by  which  it  appears  that  273  is  to  be  multiplied  by  both  12 
and  10 ;  that  is,  273  is  to  be  multiplied  by  the  product  of 
12X10,  and  divided  by  the  product  of  13X7,  which,  being 
done,  gives  360  miles  for  the  fourth  term,  or  answer,  as 
before. 

In  the  same  manner,  any  question  relating  to  compound 
proportion,  however  complicated,  may  be  stated  and  solved. 

2.  If  248  men,  in  5  days  of  11  hours  each,  can  dig  a 
trench  230  yards  long,  3  wide,  and  2  deep,  in  how  many 
days  of  9  hours  each,  will  24  men  dig  a  trench  420  yards 
long,  5  wide  and  3  deep  ? 

Here  the  number  of  days,  in  which  the  proposed  work 
can  be  done,  depends  on  five  circumstances,  viz.  the  num- 
ber of  men  employed,  the  number  of  hours  they  work  each 
day,  the  length,  breadth  and  depth  of  the  trench.  We  will 
consider  the  question  in  relation  to  each  of  these  circum- 
stances, in  the  order  in  which  they  have  been  named — 

1st.  The  number  of  men  employed.  Were  all  the  circum- 
stances in  the  two  cases  alike,  except  the  number  of  men 
and  the  number  of  days,  the  question  would  consist  only  in 
finding  in  how  many  days  24  men  would  perform  the  work 
which  248  men  had  done  in  5  days  ;  we  should  then  Jhave 
24  men  :  248  men  :  :  5  diys  :  — —  days. 
2d.  Hours  in  a  day.  But  the  first  laborers  worked  1 1 
hours  in  a  day,  whereas  the  others  worked  only  9 :  less 
hours  will  require  more  days,  which  will  give 

9  hours  :   11  hours  :  :  5  days  :  days. 

3d.  Length  of  the  ditches.  The  ditches  being  of  unequal 
length,  as  many  more  days  will  be  necessary  as  the  second 
is  longer  than  tiie  first ;  hence  we  shall  have 

230  length  :  420  length  :  :  5  days  :  days. 

4th.  Widths.  Taking  into  consideration  the  widths, 
which  are  different,  we  have 

3  wide  :  5  wide  :  :  5  days  days. 

5th.  Depths.  Lastly,  the  depths  being  different,  we  have 
2  deep  :  3  deep  :  :  5  days  :      r     days. 
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"It  would  seem,  therefore,  that  5  days  has  to  the  fourth 

term,  or  answer,  the  same  proportion 

that     24  men  has    to  248  men,  whose  ratio  is     2^/, 

9  hours     "         11  hours,  the  ratio  of  which  is   y, 
230  length   "       420  length  "  "         J|§, 

3  width     "  5  width  "  "         |, 

2  depth     ''  3  depth  "  ''         f , 

all  of  which,  stated  in  form  of  a  proportion,  we  have 

Men,         24  :  248  1 

common  term. 


Hours,  9  :  11 
Length,  230  :  420 
Width,  3  :  5 
Depth,        3  :       3 


5  days  : days. 


Tf  91.  The  continued  product  of  all  the  second  terms 
248X11X420X5X3,  multiplied  by  the  third  term,  5  days, 
and  this  product  divided  by  the  continued  product  of  the 
first  terms,  24X9X230X3X2,  gives  288^%^^%%%  days  for 
the  fourth  term,  or  answer.     288^^^. 

But  the  first  and  second  terms  are  the  fractions  ^^-^ ,  y , 
_. -;9.^  f  and  #,  which  express  the  ratios  of  the  men  and  of 
the  hours,  of  the  lengths,  widths  and  depths  of  the  two 
ditches.  Hence  it  follows,  that  the  ratio  of  the  number-of 
days  given  to  the  number  of  days  sought,  is  equal  to  the 
product  of  all  the  ratios,  which  result  from  a  comparison  of 
the  terms  relating  to  each  circumstance  of  the  question.      ' 

The  product  of  all  the  ratios  is  found  by  multiplying  to- 
gether the  fractions  which  express  them,  thus — 
248X11X420X5X3     17186400  17186400 

= and  this  frac. 

24  X  9  X  230  X  3  X  2      2980.^  298080 

represents  the  ratio  of  the  quantity  required  to  the  given 
quantity  of  the  same  kind.  A  ratio  resulting  in  this  manner 
from  the  multiplication  of  several  ratios,  is  called  a  com- 
pound ratio. 

From  the  examples  and  illustrations  now  given,  we  de- 
duce the  following  general 

RULE 
for  solving  questions  in  compound  proportion,  or  Double 
Rule  of  Three,  viz. — Make  that  number  which  is  of  the 
same  kind  with  the  required  answer,  the  third  term ;  and  of 
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the  remaining  numbers,  take  away  two  that  are  of  the  same 
kind,  and  arrange  them  according  to  the  directions  given 
in  simple  proportion :  then  any  other  two  of  the  same  kind, 
and  so  on  till  all  are  used. 

Lastly,  multiply  the  third  term  by  the  continued  product 
of  the  second  terms,  and  divide  the  result  by  the  continued 
product  of  the  first  terms,  and  the  quotient  will  be  the  4th 
term,  or  answer  required. 

EXAMPLES  FOR  PRACTICE. 

1.  If  6  men  build  a  wall  20  feet  long,  6  feet  high,  and  4 
feet  thick  in  16  days,  in  what  time  will  24  men  build  one 
200  feet  long,  8  feet  high  and  6  feet  thick?     Ans,  80  days. 

2.  If  the  freight  of  9  hhds.  of  sugar,  each  weighing  12 
cwt.  20  leagues,  cost  £16,  what  must  be  paid  for  the  freight 
of  50  tierces,  each  weighing  2^  cwt  100  leagues? 

Ans.£Q-2  lis.  lOfd. 

3.  If  56  lbs.  of  bread  be  sufficient  for  7  men  14  days, 
how  much  bread  will  serve 21  men  3  days?       Ans.  36  !bs. 

The  same  by  analysis.  If  7  men  consume  56  lbs.  of  bread, 
1  man,  in  the  same  time,  would  consume  }  of  56  lbs.= 
V^  lbs. ;  and  if  he  consume  \^  lbs.  in  14  days,  he  would 
consume  -^^  of  ^y^=||  lbs.  in  one  day.  21  men  would  con- 
sume 21  times  so  much  as  1  man  ;  that  is,  21  times  f  f= 
i^p  lbs.  in  1  day,  and  in  3  days  they  would  consume  3 
times  as  much;  that  is,  "|-P:=36  lbs.  as  before. 

Ans.  36  lbs. 

Note.  Having  wrought  the  following  examples  by  the 
rule  of  proportion,  let  the  pupil  be  required  to  do  the  same 
by  analysis. 

4.  If  4  reapers  receive  £2  15s.  2^.  for  3  days'  work, 
how  many  men  may  be  hired  16  days  for  c£25  15s.  2j^d.  ? 

Ans.  7  men. 

5.  If  7  oz.  5  pwt.  of  bread  be  bought  for  4|-d.  when  corn 
is  4s.  2d.  per  bushel,  wliat  weight  of  it  may  be  bought  for 
Is.  2d.  when  the  price  per  bushel  is  5s.  6d.  ? 

Ans.  I  lb.  4  oz.  3||f  pwts. 

6.  If  ^100  gain  £Q  in  1  year,  what  will  .£400  gain  in  9 
months  ? 

Note.  This  and  the  three  following  examples  reciprocally 
prove  each  other. 
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7.  Ifc^lOO  gain  £0  in  1- year^  tti  what  time  will  ^400 
gain  .£18? 

8.  If  £400  gain  =fl8  in  9  mohths,  what  is  the  fate  pef 
Gent  per  annum  ? 

9.  What  principal^  at  G  per  cent  pei*  annum  will  gain 
£18  in9ftionths? 

10.  A  usurer  put  out  $75  at  interest,  and  at  the  end  of 
8  months,  receivedj  for  principal  and  interest,  $'79;  I  de- 
tnani  at  what  fate  per  cent  be  received  interest. 

Ans.  8  per  cent. 

11.  If  3  men  receive  £8-^^  for  19^  days'  work,  ho\t 
Jftuch  must  30  men  receive  for  100^  days  ? 

Ans.  o€305  Os.  8d. 


8iii»i>lcmciit  to  ^iii^le  Hale  of  Tiiree. 

QUESTIONS, 
t.  What  is  propofUdW  ?     2.  llaw  many  nuriibers   are   required   to 
form  a  ratio  ?      3i   Ho\t  many  to  form  a  proportion  ?      4.  What  ib  the 

firsi  term  of  a  ratio  called  ?     3.  ^  the  second  term  1     G;   Which  is 

taken  for  the  numerator,  and  which  for  the  denominator  of  the  fraction 
expressing  the  ratio  ?  7.  How  may  il  be  known  whetj  4  numbers  are 
in  proportion  ?  8.  Hating  three  terms  in  the  proportion  given,  how 
hiay  the  f jurlh  term  be  found  ?  9.  Whit  is  the  operation,  by  which 
the  fourth  term  is  founds  calletJ  ?  1(T.  How  does  a  ratio  beco:ne  in-* 
verted  1  11.  What  is  the  rule  in  proportion '?  12.  In  what  denomi- 
nation will  the  4ih  term  or  ansi^fer  be  found  ?  Id.  If  the  fust  and  sc 
cond  terms  cont.ii.i  different  denominations,  what  is  to  Ih;  done  1  II. 
What  is  compound  proportion  j  or  double  rule  of  three  ?     l54  KjIc  1 

EXERCISER. 

1.  If  I  buy  76  yards  of  cloth  for  ^28  5s.  lOd.  -/^  ^''S' 
What  does  it  cost  per  ell  English  ?  JIns.  9s.  'S^d, 

2.  Bought  4  pieces  of  Holland,  each  containing  24  elis 
Lnglish  for  <£24  ;  how  much  was  that  per  yard?      An.^  4s. 

2.  A  garrison  had  provisions  for  8  months,  at  the  rate  of 
15  ounces  to  each  pefson  per  day  ;  how  nmch  must  be  al- 
lowed per  day  in  order  that  the  provisions  may  last  9^ 
months?  A?is.  ]2||  oz" 

4.  How  much  land  at  123.  6d.  per  acre,  must  be  given 
in  exchange  for  360  acres,  at  18s,  9d.  per  acre  ? 

Ans.  540  acreij. 
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5.  Borrowed  185  quarters  of  corn  when  the  price  was 
19s. ;  how  much  must  I  pay  when  the  price  is  17s.  4d.  ? 

Ans.  2021^ 

6.  A  person  owning  §  of  a  coal  mine,  sells  f  of  his  share 
for  <£171 ;  what  is  the  whole  mine  worth?  Ans.  £380. 

7.  If  I  ot  a  gallon  cost  f  of  a  pound,  what  cost  f  of  a 
tun?  .4w.s.  c£l40. 

8.  At  c£l^  per  cwt.  what  cost  3^  lbs.  ?  Ans.  lO^d. 

9.  If  4^1- cwt.  can  be  carried  36  miles  for  35  shillings, 
how  many  p6unds  can  be  carried  20  miles  for  the  same 
money  ?  Ans.  907^  lbs. 

10.  If  the  sun  appears  to  move  from  east  to  west  3G0 

degrees  in  24  hours,  how  much  is  that  in  each  hour  ? 

in  each  minute  ? in  each  second  ? 

Ans.  to  the  last,  15"  of  a  deg. 

11.  If  a  family  of  9  persons  spend  c£  1 12  10s.,  in  5  months, 
how  much  would  be  sufficient  to  maintain  them  8  months 
if  5  persons  more  were  added  to  the  family  ?       Ans.  o£'280. 

Note.  Exercises  14th,  15th,  16th,  17th,  18th,  19th  and 
20th,  "  Supplement  to  Practlons,"  afford  additional  exam- 
ples in  single  aad  double  proportion,  should  more  examples 
be  thought  necessary. 
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^  02.  1..  Two  men  own  a  farm  ;  the  first  owns  ^,  and 
the'  second  owns  f  of  it ;  the  farm  is  sold  for  c^40  ;  what  is 
each  man's  share  of  the  money  ? 

2.  Two  men  purchase  a  horse  for  20  pounds,  of  which 
one  pays  5  pounds,  and  the  other  15  pounds ;  the  horse  is 
sold  for  40  pounds  ;  what  is  each  man's  share  of  the  money  ? 

3.  A.  and  B.  bought  a  quantity  of  cotton;  A.  paid  100 
pouRids,  and  B.  200  pounds ;  they  sold  it  so  as  to  gain  30 
pounds;  what  were  their  respective  shares  of  the  gain.^ 

The  process  of  ascertaining  the  respective  gains  or  losses 
of  individuals  engaged  in  joint  trade,  is  called  the  rule  of 
Fellowship. 

The  money,  or  value  of  the  articles  employed  in  trade,  is 
called  the  capital  or  stock ;  the  gain  or  loss  to  be  shared  is 
called  the  dividend. 
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It  is  plain  that  each  man's  gain  or  loss  ought  to  have  the 
same  relation  to  the  whole  gain  or  loss,  as  his  share  of  the 
stock  does  to  the  whole  stock. 

Hence  we  have  this  Rule  : — As  the  whole  stock :  to 
each  man's  share  of  the  stock  :  :  the  whole  gain  or  loss :  his 
share  of  the  gain  or  loss. 

4.  Tv/o  persons  have  a  joint  stock  in  trade ;  A.  put  in 
c£250,  and  B.  ^^350 ;  they  gain  £400 ;  what  is  each  man's 
share  of  the  profit  ? 

OPERATION. 

^.'s  stock,         c£250  )      Then, 

B.'s       "  350  (  600  :  250  ::  400  :  .£166  13s.  4d.  A.'s 


Whole  stock,  c£600  3  600  :  350  ::  400  :  233  6s.  7d.  B.'s 
The  pupil  will  perceive  that  the  process  may  be  con- 
tracted by  cutting  off  an  equal  number  of  ciphers  from  the 
tirst  and  second,  or  first  and  third  terms ;  thus,  6  :  250  ::  4  : 
^166  13s.  4d.  &c. 

It  is  obvious,  the  correctness  of  the  work  may  be  ascer- 
ined  by  finding  whether  the  sums  of  the  shares  of  the 
gains  are  equal  to  the  whole  gain ;   thus,  <£166  13s.  4d.-j- 
ib'233  6s.  7d.=:£400,  the  whole  gain. 

5.  A.  B.  and  C.  trade  in  company  ;  A.'s  capital  was  <£175, 
B.'s  <£200,  and  C.'s  £oOO  ;  by  misfortune  they  lose  £250  ; 
what  loss  must  each  sustain?  r  c£  50  A.'s  loss. 


•{ 


Ans.  <        57  2s.  lO^d.       B. 
142  17s.  Ud.       C. 


6.  Divide  $600  among  3  men,  so  that  their  shares  may 
be  to  each  other  as  1,  2,  3,  respectively. 

Ans.  $100,  $200  and  $300. 

7.  Two  merchants,  A.  and  B.  loaded  a  ship  with  500 
hhds.  of  rum;  A.  loaded  350  hhds.  and  B.  the  rest;  in  a 
storm,  the  seamen  were  obliged  to  throw  overboard  100 
hhds. ;  how  much  must  each  sustain  of  the  loss  ? 

Ans.  A.  70,  andB.  30  hhds. 

8.  A.  and  B.  companied ;  A.  put  in  c£45,  and  took  out  -| 
»f  the  gain;  how  much  did  B.  put  in  ?  Ans.  £30. 

Note.  They  took  out  in  the  same  proportion  as  they  put 
in  ;  if  f  of  the  stock  is  £io,  how  much  is  f  of  it? 

9.  A.  and  B.  companied,  and  trade  with  a  joint  capital  of 
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jf400-   A.,  receives  for  his  sjiqire  of  the  gain,  }  as  much  as 
P  ;  what  was  the  .stock  of  each '? 

.^^  )c£J33  6s,   7d.  A's  stock, 
'^'*^'  f  o£:26G.  13s.  4(1  B's  stock. 

10.  A  bankruipt  is  indebted  to  B  $780,  to  C  $4(30,  and  to 
T>  $700 ;  his  estate  is  worth  only  $K500  ;  how  must  it  be  dir 
vided  ? 

Note.  The  question  es^idently  inyojves  the  principles  of 
fellowship,  andf  may  be  wrought  by  it. 

Ans.  B  $234,  C  $138,  and  P  $228, 

11.  B  and  C  venture  ec[ual  stocks  in  trade,  and  clear 
.3^164  ;  by  agreement,  B  was  to  have  5  per  cent  of  the  prof-r 
Its,  because  he  managed  the  concerns;  Q  was  to  have  but 
2  per  cent.,  what  was  each  one's  gain?  and  how  much  did 
B  receive  for  his  trouble  1 

Ans.  B.^s  gain  was  ^117  2fi.  lOfd.  and  C.'si:46  I7s,  IJd, 
and  B.  received  =£70  5s.  8^d,  for  his  trouble, 

12.  A  cotton  factory,  valued  at  =£12000,  is  divided  into 
JOO  shares;  if  the  profits  ainount  to  15  per  cent  yearly, 
what  will  be  the  profit  accruing  to  J  share .^ — ■- — to 2  shares? 
-to  25  shares  /  Ans,  to  the  last  =£450, 

13.  In  the  above-mentioned  factory,  repairs  are  to  be 
made  which  will  cost  <£340  ;  what  will  be  the  tax  on  each 
share,  necessary  to  raise  the  sum  1^^--- —  on  ^  sjiares  ?  ^- — r 
on  3  shares.^ on  10  shares?         Ans.  to  the  last,  <£34, 

14.  If  a  town  raise  a  tax  of  .£1850,  and  the  whole  town 
be  valued  at  £37000,  what  will  that  be  on  ^1  ?  What  will 
be  the  tax  of  a  man  whose  property  is  valued  at  £"1780? 

Ans,  Is.  on  a  pound,  and  c£e9  on  .£1780, 

^  03.  In  assessing  taxes,  it  is  necessary  to  have  aii 
inventory  of  the  property,  both  real  and  personal,  of  the 
whole  town,  and  also  of  the  whole  number  of  the  polls;  and 
.as  the  pojls  are  rated  at  so  much  each,  we  must  first  take 
out  from  the  whole  tax  what  the  polls  amount  to,  and  the 
remainder  is  to  be  assessed  on  the  property.  We  may  then 
find  the  tax  upon  one  pound,  and  make  a  table  containing 
the  taxes  on  one,  two,  three,  6lc,  to  ten  pounds ;  then  on 
twenty,  thirty,  jS^c,  to  a  hundred  ;  then  on  100,  200,  &c.  to 
1000  pounds.  Then  knowing  the  inventory  of  any  in4iyj» 
4uq1^  it  is  easy  to  find  the  tax  upon  his  property. 
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15.  A  certain  town,  valued  at  .£64530,  raises  a  tax  of 
.£2259  18s. ;  there  are  540  polls,  which  are  taxed  3s.  each  ; 
what  is  the  tax  on  a  pound,  and  what  will  be  B.'s  tax,  whose 
real  estate  is  valued  at  =£1340,  his  personal  property  at 
£874,  aad  who  pays  for  two  polls. 

It  will  be  better  in  questions  relating  to  the  assessment  of 
taxes  to  use  decimals,  as  we  have  done  in  interest.  The 
process  will  be  shorter,  and  the  result  will  be  obtained  with 
exactness.  The  shillings,  therefore,  in  the  given  values, 
will  be  reduced  to  the  decimal  of  a  pound,  and  the  table 
will  be  made  out  decimally,  and  the  decimal  parts  in  the 
final  answer  can  be  reduced  to  shillings  and  pence, 

540X*60'(3s.)=^324,  amount  of  the  poll  taxes,  and 
2259'90  (£2259  18s.)— £324=1935*90,  to  be  assessed  on 
property.  £64530  :  1935'90  ;;  £1*03 ;  or  »-|f|^9p_.03 
tax  on  one  pound. 

TABLE. 


£ 

£ 

£ 

£ 

£         £ 

ax.  on  1 

s'03 

Tax  on  10 

is    '30 

Tax 

on    100  is    3' 

2 

'06 

20 

'60 

200        6* 

3 

*09 

30 

'90 

300        9' 

4 

42 

40 

r20 

400      125 

5 

*15 

50 

1'50 

500      15' 

6 

'18 

50 

rso 

600      18' 

7 

'21 

70 

2'10 

700      21' 

.     8 

'24 

80 

2'40 

800      24' 

9 

'27 

90 

2'70 

900      27' 
1000      30' 

Now,  to 

findB 

.'s  tax,  his  r€ 

.al  estat 

B  being  £1340,  Ifind 

y  the  table  that 

£ 

£ 

Thett 

IX  on     -     - 

1000  is 

300 

40 

-    30' 
9' 
1'20 

The  tax  on  his  real  estate        -        -        -  40'20 
In  like  manner  I  find  the  tax  on  his  personal 

property  to  be     -      -  -         -         -         -  26'22 

Two  polls  at  '60  each,  are          ,        .        -  r20 


£67'62=:£67  12s.  4|d.  answer. 


Amount,  67*6^ 


H 
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16.  What  will  C.'s  tax  amoant  to  whoso  inventory  ie  874 
dolhirs  rcul^  and  210  doUars  personal  property,  aiid  who 
pays  for  three  polls?  ^    Ans.  $34'8'i. 

17.  What  will  be  the  tax  of  a  man  paying  for  one  poll, 

whose  property  is  valued  at  i^84'8a  ? at  $708  ? 

at  $940  ? at  $4657  ?  Ans.  to  last,  IMOS'II. 

18.  Two  men  paid  $10  for  the  use  of  a  pasture  1  month  ; 
A.  kept  in  24  cows,  and  B.  10  cows;  how  much  should 
each  pay  T 

19.  Two  men  hired  a  pasture  for  $10 ;  A.  put  in  8  cows 
3  months,  and  B.  put  in  4  cows  4  months ;  how  much 
should  each  pay  ? 

^  94.  The  pasturage  of  8  cows  for  3  month?  is  the 
same  as  34  cows  for  1  month ;  and  the  pasturage  of  4  cows 
for  4  months  is  the  same  as  of  16  cows  for  one  month.  The 
shares  of  A.  and  B.  therefore,  are  24  to  10,  as  in  the  former 
question.  Hence,  when  time  is  regarded  in  fellowship, — 
Multiply  each  one's  stock  by  the  time  he  continues,  it  in 
trade,  and  use  the  product  for  his  share.  This  is  called 
Double  Fellowship.  Am.  A.  $16,  and  B.  $4. 

20.  A.  and  B.  enter  into  partnership  ;  A.  puts  in  =€100  six 
months,  and  then  puts  iu  ^50  more;  B.  puts  in  .£200  four 
months,  and  then  takes  out  <£80  ;  at  the  close  of  the  year, 
they  find  that  they  have  gained  ^95  ;  what  is  the  profit  of 
each  ?  J       i  ^43  14s.  2J^d.  A.'s  share. 

^'^^'  \    51    5s.  9d.    B.'s      *' 

21.  A.  with  a  capital  of  $500,  began  trade  Jan.  1,  1826, 
and  meeting  with  success,  took  in  B.  as  a  partner,  with  a 
capital  of  $600,  on  the  1st  March  following;  four  months 
after,  they  admit  C.  as  a  partner,  who  brought  $800  stock ; 
at  the  close  of  the  year,  they  find  the  gain  to  be  $700;  how 
must  it  be  divided  among  the  partners  ? 

c  $250  A.'s  share, 
Ans.  {     250  B.'s     " 
(    200  C.'s     " 
*       QUESTIONS. 

1.  What  is  fcUow'shlp  1  2.  What  is  the  rule  for  operating'?  3, 
When  time  is  regiarded  in  fellowship",  what  is  it  called  ?  4.  Whfat  is 
the  method  of  operating?  in  double  fellowship  ?  5,  How  are  taxes 
assessed  ?     6.  Flow  is  fellowship  proved  ? 
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ALLI<^AT10]¥. 

^[  05.  Alligation  is  the  method  of  mixing  two  or  more 
simples,  of  different  qualities,  so  that  the  composition  may 
be  of  a  mean  or  middle  quality. 

When  the  quantities  and  prices  of  the  simples  are  given 
to  find  the  mean  price  of  the  mixture  compounded  of  them, 
the  process  is  called  jJlligation  MediaL 

1.  A  farmer  mixed  together  4  bushelsof  wheat,  worth  66 
pence  per  bushel,  3  bushels  of  rye,  worth  32  pence  per 
bushel,  and  2  bushels  of  corn,  worth  28  pence  per  bushel; 
wliat  is  a  bushel  of  the  mixture  worth  ? 

It  is  plain  that  the  cost  of  the  whole,  divided  by  the  num- 
ber of  bushels,  will  give  the  price  of  one  bushel. 
4  bushels,  at  66  pence,  cost  264  pence. 
3       "  32  *'  96 

2       "  28  '*  56 

9  bushels  cost  416  pence. 

*^^=46f  pence,  Ans. 

2.  A  grocer  mixed  5  lbs.  of  sugar,  worth  lOd.  per  lb.  8 
lbs.  worth  12d.  20  lbs.  worth  14d. ;  what  is  a  pound  of  the 
mixture  worth?  Ans.  12|fd, 

3.  A  goldsmith  melted  together  3  ounces  of  gold  20  ca- 
rats fine,  and  5  ounces  22  carats  fine  ;  what  is  the  fineness 
of  the  mixture  ?  Ans.  21  ^. 

4.  A  grocer  puts  6  gallons  of  water  into  a  cask  contain- 
ing 40  gallons  of  rum,  werth  2s.  7d.  per  gallon  ;  what  is  a 
gallon  of  the  mixture  worth  ?  Ans.  2s.  2f|d. 

5.  On  a  certain  day  the  mercury  was  observed  to«tand 
in  the  thermometer  as  follows  : — 5  hours  of  the  day  it  stood 
kt  64  degrees ;  4  hours  at  70  degrees ;  2  hours  at  75  degrees, 
uad  3  hours  at  73  degrees ;  what  was  the  mecut  temperature 
for  that  day  ? 

It  is  plain  this  question  does  not  differ,  in  the  mode  of  its 
operation  from  the  former.  Ans.  69t5-  degrees. 

^  96.  When  the  mean  price  or  rate,  and  the  prices  or 
rates  of  the  several  simples  are  given,  to  find  the  propor- 
tions or  quantities  of  each  simple,  the  process  is  called  aUi- 
gation  alternatt ;  alligation  alternate  is,  therefore,  the  re- 
verse of  alligation  medial,  and  may  be  proved  by  it. 


196  ALLIGATION.         '  '       ^  'QQ. 

1.  A  man  has  corn  worth  40d.  per  bushel,  which  he 
wishes  to  mix  with  rye  worth  50(1.  per  bushel,  so  that  the 
mixture  may  be  worth  42(1.  per  bushel;  what  proportions  or 
quantities  of  each  must  he  take  ? 

Had  the  price  of  the  mixture  required  exceeded  the  price 
of  the  corn,  by  just  as  much  as  it  fell  short  of  the  price  of 
the  rye,  it  is  plain  he  must  have  taken  equal  quantities  of 
corn  and  rye ;  had  the  price  of  the  mixture  exceeded  the 
price  of  the  corn  by  only  half  as  much  as  it  fell  short  of  the 
price  of  the  rye,  the  compound  would  have  required  twice 
as  much  corn  as  rye  ;  and  in  all  cases  the  less  the  difference 
between  the  price  of  the  mixture  and  that  of  one  of  the  sim* 
pies,  the  ^rca^er  must  be  the  quantity  of  that  simple,  in  pro- 
portion to  the  other ;  that  is,  the  quantities  of  the  simples 
must  be  inversely  as  the  differences  of  their  prices  from  the 
price  of  the  mixture  ;  therefore,  if  these  differences  be  mu* 
tually  exchanged,  they  will  directly  express  the  relative 
quantities  of  each  simple  necessary  to  form  the  compound 
required.  In  the  above  example,  the  price  of  the  mixture 
is  4^d.  and  the  price  of  the  corn  is  40d.  ;  consequently  the 
difference  of  their  prices  is  2d. ;  the  price  of  the  rye  is  oOd. 
which  differs  from  the  price  of  the  mixture  by  8d.  There^ 
fore,  by  exchanging  these  differences,  we  have  8  bushels  of 
corn  to  2  bushels  of  rye  for  the  proportion  required. 

Ans.  8  bushels  of  corn  to  2  bushels  of  ryCj  or  in  that  pro^ 
portion. 

The  correctness  of  this  result  may  now  be  ascertained  by 
Ihe  last  rule  ;  thus,  the  cost  of  8  bushels  of  corn  at  40  pence 
is  320  pence ;  and  2  bushels  of  rye  at  50  pence  is  100  pence ; 
then,  320-1-100=420,  and  420  divided  by  the  number  of 
bushels,  (8+2)irrl0,  gives  42  pence  for  the  price  of  the 
mixture* 

2>  A  merchant  has  several  kinds  of  tea ;  some  at  8s.  some' 
at  9s.  some  at  lis.  and  some  at  12s.  per  lb. ;  what  propor-- 
tions  of  each  must  he  mix,  that  he  may  sell  the  compound  at 
10s.  per  lb. 

Here  we  have  4  simples ;  but  it  is  plain  that  what  has  just 
been  proved  of  two  will  apply  to  any  number  of  pairs,  if  in 
each  pair  the  price  of  one  simple  is  greater,  and  that  of  the 
other  less,  than  the  price  of  the  mixture  required.  Hence 
we  have  this 
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RULE. 

The  mean  rate  and  the  several  prices  being  reduced  to 
the  same  denomination, — connect  with  a  continued  line 
each  price  that  is  less  than  the  mean  rate  with  one  or  more 
that  is  greater,  and  each  price  greater  than  the  mean  rate 
with  one  or  more  that  is  less. 

Write  the  difference  between  the  mean  rate,  or  price,  and 
the  price  of  each  simple  opposite  the  price  with  which  it  is 
connected ;  (thus  the  difference  of  the  two  prices  in  each 
pair  will  be  mutually  exchanged)  then  the  sum  of  the  differ- 
ences, standing  against  any  price,  will  express  the  relative 
quantity  to  be  taken  of  that  price. 

By  attentively  considering  the  rule,  the  pupil  will  perceive 
that  there  may  be  as  many  different  ways  of  mixing  the  sim- 
ples, and  consequently  as  many  different  answers,  as  there 
are  different  ways  of  linking  the  several  prices. 

We  will  now  apply  the  rule  to  solve  the  last  question : — 

OPERATIONS. 

Or, 


r   8s. 2+1=3] 

,       J    9s.—,     Ml       =1  i 


Si 

'^ 
(^12s. L-2        :=23 

Here  we  set  down  the  prices  of  the  simples,  one  directly 
under  another,  in  order,  from  least  to  greatest,  as  this  is 
most  convenient,  and  write  the  mean  rate  (10s.)  at  the  left 
hand.  In  the  first  way  of  linking,  we  find  that  we  may  take 
in  the  proportion  of  2  pounds  of  the  teas  at  8  and  12s.  to  1 
pound  at  9  and  lis.  In  the  second  way,  we  find  for  the 
answer  3  pounds  at 8  and  lis,  to  1  pound  at  9  and  12s. 

3.  What  proportion  of  sugar,  at  bd.  lOd.  and  14d.  per  lb. 
will  compose  a  mixture  worth  12d,  per  lb. 

Ans.  In  the  proportion  of  2  lbs.  at  8  and  10  pence  to  six 
pounds  at  14  pence. 

Note.  As  these  quantities  only  express  the  proportions  of 
each  kind,  it  is  plain  that  a  compound  of  the  same  mean 
price  will  be  formed  by  taking  3  times,  4  times,  one  half,  or 
any  proportion  ,of  each  quantity.     Hence, 

When  the  quantity  of  one  simple  is  given,  after  finding 
the  proportional  quantities  by  the  above  rule,  we  may  say — 
As  the  proportional  quantity  :  is  to  the  given  quantity  :  :  so 

R2 
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is  each  of  the  other  proportional  quantities  :  to  the  required 
quantities  of  each. 

4.  If  a  man  wishes  to  mix  a  gallon  of  brandy  worth  16s. 
with  rum  at  9a.  per  gallon,  so  that  the  mixture  may  be  worth 
I  Is.  per  gallon,  how  much  rum  must  he  use  1 

Taking  the  differences  as  above,  we  find  the  proportions 
to  be  2  of  brandy  to  5  of  rum ;  consequently,  one  gallon  of 
brandy  will  require  2j-  gallons  of  rum.  Ans.  2^  gals. 

5.  A  grocer  has  sugars  worth  7d.  9d.  and  12d.  per  pound, 
which  he  would  mix  so  as  to  form  a  compound  worth  lOd. 
per  lb. ;  what  must  be  the  proportions  of  each  kind  ? 

Ans.  2  lbs.  of  the  1st  and  2nd  to  4  lbs.  of  the  3rd  kind. 

6.  If  he  use  1  lb.  of  the  1st  kind,  how  much  must  he  take 

of  the  others? if  4  lbs.  what? if  G  lbs.  what  1 

if  10  lbs.  what? if  20  lbs.  what ? 

Alls,  to  the  last,  20  lbs.  of  the  2nd  and  40  of  the  3rd. 

7.  A  merchant  has  spices  at  16d.  20d.  and  32d  per  lb.  : 
he  would  mix  5  lbs.  of  the  first  sort  with  the  others,  so  as 
to  form  a  compound  worth  24d.  per  lb ;  how  much  of  each 
sort  must  he  use  1 

Ans.  5  lbs.  of  the  2nd  and  74  lbs.  of  the  3rd. 

8.  IIow  many  gallons  of  water  of  no  value  must  be  mixed 
with  60  gallons  of  rum,  worth  48d.  per  gallon,  to  reduce  its 
value  to  42d.  per  gallon  ?  Jins.  8f  gallons. 

9.  A  man  would  mix  4  bushels  of  wheat  at  90d.  per  bushel, 
rye  at  70d.  corn  at  70d.  and  barley  at  30d.  so  as  to  sell  the 
mixture  at  48d.  per  bushel ;  how  much  of  each  may  he  use  ? 

10.  A  goldsmith  would  mix  gold  17  carats  fine  with  some 
19,  21  and  24  carats  fine,  so  that  the  compound  may  be  22 
carats  fiue  ;  what  proportions  of  each  must  he  use  ? 

Jins.  2  of  the  3  first  sorts  to  9  of  the  last. 

11.  If  he  use  one  ounce  of  .the  first  kind,  how  much  must 
he  use  of  the  others  ?  What  would  be  the  quantity  of  the 
compound  ?  Ans.  to  the  last,  Ih  ounces. 

12.  If  he  would  have  the  whole  compound  consist  of  15 

ounces,  how  much  must  he  use  of  each  kind  ? if  of  30 

ounces,  how  much  of  each  kind  ? if  of  37-J^  ounces  how 

much  ?     Ans.  to  last,  5  oz.  of  the  3  first,  22J  oz.  of  the  last. 

Hence,  when  the  quantity  of  the  compound  is  given,  we 
may  say — As  the  sum  of  the  proportional  quantities  found 
by  the  above  rule,  is  to  the  quantity  reciuired,  so  is  each, 
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proportional  quantity,  found  by  the  rule,'  to  the  required 
quantity  of  each. 

13.  A  man  would  mix  a  hundred  pounds  of  sugar,  some  at 
8d.  som»  at  lOd.  and  some  at  I4d.  per  lb.,  so  that  the  com- 
pound may  be  worth  12d.  per  lb. ;  how  much  of  each  kind 
must  he  use  ? 

We  tind  the  proportions  to  be  2,  2  and  6.  Then  2+2 
+6=10,  and  (  2  :  20  lbs.    8d.  ) 

10  :  100  :  :    '^  2  :  20     "  lOd.  }  Ans. 
1  6  :  60     *'   14d.  ) 

14.  liow  many  gallons  of  water  of  no  value,  must  be 
mixed  with  brandy  at  120d.  per  gallon,  so  as  to  fill  a  vessel 
of  75  gallons,  which  may  be  worth  92d.  per  gallon  ? 

Ans.  17^  gallons  of  water  to  57^  of  brandy, 

15.  A  grocer  has  currants  at  4d.  Gd.  9d  and  lid.  per  lb. 
and  he  would  make  a  mixture  of  240  lbs.,  so  that  the  mix- 
ture may  be  sold  at  8d.  per  lb. ;  how  many  pounds  of  each 
sort  mav  he  take  ? 

'Am.  72,  24,  48  and  96  lbs, ;  or  48,  48,  ':2,  72,  &c. 
Note.  This  question  may  have  five  different  answers. 

QUESTIONS. 

1,  What  is    alligation.?      2. medial?      3, the    rule   for 

operating?  4.  What  is  alligation  allernaie  ?  5.  When  the  price  of 
the  mixture,  and  the  price  of  the  several  simples  are  given,  how  do  you 
fmd  ihe  proporiional  quanlities  of  each  simple  i  6.  When  the  quantity 
of  one  simple  is  given,  how  do  yoa  find  the  others  1  7.  VVhen  the 
quantity  of  the  wliule  compound  is  givei',  how  do  you  liiid  the  quantiiy 
of  each  biuiple  ? 


11  97.  Duodecimals  are  fractions  of  a  foot.  The  word 
is  derived  from  the  Latin  word  duodecim,  which  signifies 
twelve,  A  foot,  instead  of  being  divided  decimally  into  ten 
equal  parts,  is  divided  duodecimally  into  twelve  equal  parts, 
called  inches,  or primea,  marked  thus,  (').  Again,  each  of 
these  parts  is  conceived  to  be  divided  into  twelve  other  equal 
parts  called  second.^,  (").  In  like  manner,  each  second  is 
conceived  to  be  divided  into  twelve  equal  parts,  called  thirds 
('");  each  third  into  twelve  equal  jiarts  QnWed  fourths ,  {"") 
and  so  on  to  any  extent. 
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Ill  this  way  of  dividing  a  foot,  it  is  obvious  tliat 
1'     inch  or  prime  is       -         -         -         -     ^^     of  a  foot, 
1"    second  is  ^^  of  j'^-       -         -         -  =  t41         " 
V"   third  is -rV  of  yV  of  ^7    -        -      =  ttW       " 
i""  fourth  is  -rV  of  V?  of  ;v  of  tV     "    =  nwh^     " 
\""'  fifth  is  J^  of  tV  of  tV  of  tV  of  tV  =  ^i^Vir^  " 

Duodecimals  are  added  and  subtracted  in  the  same  man- 
ner as  compound    numbers,  12   of  a   less   denomination 
making  one  of  a  greater,  as  in  the  following 
TABLE. 
12""  fourths  make         V"  third, 
12"'   thirds  1"  second, 

12"    seconds  I'  inch  or  prime, 

12'     inches  or  primes    1     foot. 
Note,  The  marks,  ',  ",  "',  "",  &c.  which  distinguish  the 
different  parts,  are  called  the  indices  of  the  parts  or  deno- 
minations. 


MULTIPLICATION  OF  DUODECIMALS. 

Duodecimals  are  chiefly  used  in  measuring  surfaces  and 
solids. 

1.  How  many  square  feet  in  a  board  16  feet  7  inches 
long,  and  1  foot  3  inches  wide  ? 

Note.  Length  Xbreadth=superficial  contents,  (^  25.) 

Oi'ERATION. 

ft.  7  inches  or  primes^zf^  of  a 

Length  16  7'  foot  and  3  iilches=/j  of  a  foot  ; 

Breadth    1  3'  consequently,  the  product  of  7' 

X3'=tVi  of  a  foot,  that  is,  21" 

4   1'     9"  =U  and  9",  wherefore,  we  set 

16  7'  down  the  9",  and  reserve  the 

\'  to  be  carried  forward  to  its 

An5.  20  8'     9"  proper  place.     To  multiply  16 

feet  by  3'  is  to  take  -^^  of  ^^  ==  A|,  that  is  48';  and  the  1' 
which  we  reserved  makes  49' ,=4  feet  1';  we  therefore  set 
down  the  I',  and  carry  forward  the  four  feet  to  its  proper 
place.  Then,  multiplying  the  multiplicand  by  the  one  foot 
in  the  multiplier,  and  adding  the  two  products  together,  we 
obtain  the  answer,  20  feet,  8',  9". 

The  only  difficulty  that  can  arise  in  the  multiplication  of 
duodecimals  is,  in  finding  of  what  denomination  is  the  pro- 
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duct  of  any  two  denominations.  This  may  be  ascertained 
a"s  above,  and  in  aU  cases  it  will  be  found  to  hold  true  that 
the  product  of  any  two  daiominations  will  always  he  of  tkc 
denomination  denoted  by  the  sum  of  their  indices.  Thus,  in 
the  above  example  the  sum  of  the  indices  of  7'X3'  is  " ; 
consequently,  the  product  is  21";  and  thus  pr/wts  multi- 
plied by  primes  will  produce  seconds  ;  primes  multiplied  by 
seconds  produce  thirds  ;  fourths  multiplied  by  5ths  produce 
ninths,  6lc. 

It  is  generally  most  convenient,  in  practice,  to  multiply 
the  multiplicand  first  by  the  feet  of  the  multiplier,  then  by 
the  inches,  &lc.  thus  : — 

16  feet  X  1  foot  =  16  feet ;  and  7' X  1 
foot  z=  7'.  Then,  16  feet  X  3'=48'— 
4  feet,  and  7'X3'=21"iz=l'  9'.  The  two 
products  added  together,  give  for  the 
answer,  20  feet  8'  9",  as  before. 


20    8'    9" 

2.  How  many  solid  feet  in  a  block  15  feet  8'  long,  1  foot 
5'  wide,  and  1  foot  4'  thick  ? 

ft.  The  length  multiplied  by 

Length,     15     S'  the  breadth,  and  that  pro 

Breadth,      1     5'  duct  by  the  thickness,  gives 

the  solid  contmts. 

(n  33.) 


J*" 
16 

r 

1 

3' 

16 

r 

4 

1 

9" 

15 

8' 

6 

6' 

4// 

22 

2' 

A" 

Thickness  I 

4' 

22 

2' 

4" 

7 

4' 

9" 

4.'// 

Ans.      29     7'     1"     4" 

From  these  examples  we  derive  the  following  Rule  :— • 
Write  down  the  denominations  as  compound  numbers,  and 
in  multiplying,  remember  that  the  product  of  any  two  de- 
nominations will  always  be  of  that  denomination  denoted  by 
the  sum  of  their  indices. 
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EX  AMPLKS  FOR  PRACTICE. 

3.  How  many  square  feet  in  a  stock  of  15  boards,  12  feet 
6'  in  length,  and  13'  wide  1  ylw.s.  205  feet  10'. 

4.  What  is  the  product  of  371  feet  2'  (i"  multiplied  by 
181  feet  V  9"  ?  Am.  G7242  feet  10'  1'  M"  6"". 

i\Wc.  Painting,  plastering,  paving,  and  some  other  kinds 
of  work,  are  done  by  the  square  yard.  If  the  contents  in 
aquare  feet  be  divided  by  9,  the  quotient,  it  is  evident,  will 
be  square  yards. 

5.  A  man  painted  the  walls  of  a  room  8  feet  2'  in  height, 
and  72  feet  4'  in  compass;  that  is,  the  measure  of  all  its 
sides  ;  how  many  square  yards  did  he  paint  ? 

Am.  ^^  yards  5  feet  8'  8". 

6.  How  many  cord  feet  of  wood  in  a  load  8  feet  long,  4 
feet  wide,  and  3  feet  6  inches  high  ? 

NoU.  It  will  be  recollected  that  16  solid  feet  malte  a 
ttord  foot.  An$.  7  cord  feet. 

7.  In  a  pile  of  wood  176  feet  in  length,  3  feet  9'  wide, 
and  4  feet  3'  high,  how  many  cords  1 

Ans.  21  cords,  7-^  cord  feet. 

8.  How  many  cord  feet  of  wood  in  a  load  7  feet  long,  3 
feet  wide,  and  3  feet  4'  high ;  and  what  will  it  come  to  at 
2s.  per  cord  foot  ? 

Ans.  4f  cord  feet,  and  will  come  to  8s.  9d. 

9.  How  much  wood  in  a  load  10  feet  in  length,  3  feet  9' 
in  width,  and  4  feet  8'  in  height  ?  and  what  will  it  cost  at 
$Vm  per  cord  ? 

Ans.  1  cord  and  2||  cord  feet,  and  it  will  come  to  $2*62^. 

IT  OS.  Remark. — By  some  surveyors  of  wood,  dimen- 
sions are  taken  in  feet  and  decimals  of  a  foot.  For  this  pur- 
pose, make  a  rule  or  scale  4  feet  long,  and  divide  it  into  feet 
and  each  foot  into  ten  equal  parts.  On  one  end  of  the  rule 
for  1  foot,  let  each  of  these  parts  be  divided  into  ten  other 
equal  parts.  The  former  division  will  be  tenths,  and  the 
latter  hundredths  of  a  foot.  Such  a  rule  will  be  found  very 
convenient  for  surveyors  of  wood  and  lumber,  for  painters, 
joiners,  &lc,  ;  for  the  dimensions  taken  by  it  being  in  feet 
and  decimal  parts  of  a  foot,  the  casts  will  be  no  other  than 
so  many  operations  in  decimal  fractions. 

10.  How  many  square  feet  in  a  hearth  stone,  which,  by  ^ 
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rule,  as  above  described,  measures  4'5  feet  in  length,  and 
2'6  feet  in  widt^  ?  and  what  will  be  its  cost,  at  75  cents  per 
si^re  foot  ?  Ans.  ITT  feet ;  and  it  will  cost  $8'7T5. 

1 1.  How  many  cords  in  a  load  of  wood  7'5  feet  in  length, 
3'6  feet  in  width,  and  4'8  feet  in  height  ?  Ans.  1  cord  1  ^^^  ft. 

12.  How  many  cord  feet  in  a  load  of  wood  10  feet  long, 
3'4  feet  wide,  and  3'5  feet  high  ?  Ans.  J-j%, 

QUESTIONS. 

1.  What  arp.  duodecimals  ?  2.  From  what  is  the  word  derived  ? 
3.  Into  how  many  parts  is  a  foot  usually  divided,  and  what  are  the 
parts  called?  4.  What  are  the  other  denominations  ?  5.  What  is 
understood  by  the  indices  of  the  denominations  ?  6.  In  what  are  duo- 
decimals chiefly  used  ?  7.  How  are  the  contents  of  a  surface  boundea 
by  straight  lines  found  'I  8,  How  are  the  contents  of  a  solid  found  1 
9.  How  is  it  known  of  what  denomination  is  the  product  of  any  two 
denominations  ?  10.  How  may  a  scale  or  rule  be  formed  for  taking 
dipiensions  in  feet  and  decimal  parts  of  a  foot  1 


l]¥\OLlJTIOilf. 

^  99.  Involution,  or  the  raising  of  powers,  is  the  mul- 
tiplying any  given  number  into  itself  continually  a  certain 
number  of  times.  The  products  tims  produced  are  called 
the  powers  of  the  given  number.  The  number  itself  is  called 
the  first  power  or  root.  If  the  first  power  be  multiplied  by 
itself,  the  product  is  called  the  second  power  or  square  :  if 
the  square  be  multiplied  by  the  first  power,  the  product  is 
called  the  third  power,  or  cube,  &c.  thus  : 

5  is  the  root,  or  first  power  of  5, 
5X5=  25  is  the  2d  power,  or  square  of  5,       =5^ 
5X5X5=125  3d       *'  cube,  of  5,         =53 

5X5X5X5=625  4th      "         biquadrate,  of  5,=5* 

The  number  denoting  the  power  is  called  the  index,  or 
rrponcnt;  thus,  5*  denotes  that  5  is  raised  or  involved  to  the 
4th  power. 


1. 

What 

is  the 

!  square  or  2d  power  of  7  ?             Ans.  49. 

2. 

"      of  30?                              Ans  900. 

3. 

*'      of40Q0?                ^«5.  16000000. 

4. 

cube  or  3d  power  of  4  ?               Ans.  64. 

5. 

*'  of  800.?                   ^ws.  512000000. 

6. 

4th  power  of  60  ?             JIns.  12960000. 
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7.  What  is  the  square  of  1  ? of  2  ? of  3  1 

of^^  ^A«5.  I,  4,  9,  and  16. 

8.  What  is  the  cube  of  1  ? of  2  ? of  3  / 

of  4?  ylw.s-.  1,  §,  27,  and  64. 

9.  What  is  the  square  of  f  ? of  |  ? of  |  ? 

Ans  4   J-l^   1^ 

10.  What  is  the  cube  off? o\  |?  _  off?' 

^;zs.  J^,  /-4_^  and  f ff , 

11.  What  is  the  square  of  ^? the  5th  power  of  J  ? 

Ans,  J-,  and  ■^. 

12.  What  is  the  square  of  I'S? the  cube.^ 

Ans.  2*25,  and  3'375. 

13.  What  is  the  6th  power  of  1'2?  Ans,  2'985984. 
.    14.  Involve  2^  to  the  4th  power: 

Note,  A  mixed  number  like  the  above  may  be  reduced  to 
an  improper  fraction  before  involving  :  thus,  2^=|;  or  it 
irlay  be  reduced  to  a  decimal ;  thus,  2^=2*25. 

Ans,  W^»=25|f^. 

15.  What  is  the  value  of  7*,  that  is,  the  4th  power  of  7  1 

Ans,  2401. 

16.  How  much  is  9^  1 6^  ? 10*  ? 

Ans,  729,  7776,  10000. 

17  How  much  is  2^  ? 3^  ? 4^  1 5^  1 - 

6 5 1 J 03  ?  Ans.  to  the  last,  100000000. 

The  powers  of  the  nine  digits,  from  the  first  power  to 
the  fifth,  may  be  seen  in  the  following 


TABLE. 

Roots         1  1    2  1      3  1 

4|        5|        6|          7|          8|          9 

Squares      1  |    4  |       9  | 

16  1      25  1      36  1        49  |        64  |        81 

Cubes        1  1    8  1    27  . 

64  1    125  1    216  1      343  1      512  |      729 

Biquadrafsl  |  16  |    81  " 

256  1    625  1  1296  1    2401  |    4096  |   6561 

^rsolids    1  1  32  1  243  1 

1024  1  3125  1  7776  |  16807  |  32768  |  59049 

EVOLDTIOIV, 

S\  lOO.  Evolution,  or  the  extracting  of  roots,  is  the 
method  of  finding  the  root  of  any  power  or  number. 

The  root,  as  we  have  seen,  is  that  number  which,  by  a 
continual  multiplication  into  itself,  produces  the  given  power. 
The  square  root  is  a  number  which,  being  squared,  will 
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produce  the  given  number ;  and  the  cube,  or  third  root,  is  a 
number  which,  being  cubed  or  involved  to  the  third  power, 
will  produce  the  given  number  :  thus,  the  square  root  of  144 
is  12,  because  12^=144  ;  and  the  cube  root  of  343  is  7,  be- 
cause 7^,  that  is,  7X''^X7=343  ;  and  so  of  other  numbers. 

Although  there  is  no  number  which  will  not  produce  a 
perfect  power  by  involution,  yet  there  are  many  numbers 
of  which  precise  roots  can  never  be  obtained.  But  by  the 
help  of  decimals,  we  can  approximate,  or  approach  towards 
the  root  to  any  assigned  degree  of  exactness.  Numbers, 
whose  precise  roots  cannot  be  obtained,  are  called  surd 
numbers,  and  those  whose  roots  can  be  exactly  obtained, 
are  called  rational  numbers. 

The  square  root  is  indicated  by  this  character  \/  placed 
before  the  number  ;  the  other  roots  by  the  same  character 
with  the  index  of  the  root  placed  over  it.  Thus,  the  square 
root  of  16  is  expressed  \/lG  ;  and  the  cube  root  of  27  is 

3  5 

expressed  V27,  and  the  5th  root  of  7776,^7776. 

When  the  power  is  expressed  by  several  numbers,  with 
the  sign  +  or  —  between  them,  a  line,  or  vinculum,  is 
drawn  from  the  top  of  the  sign  over  all  the  parts  of  it ;  thus 


the  square  root  of  21 — 5  is  \/21 — 5,  &.c. 

Fxtraction  of  the  Square  Root. 

IT  101.  To  extract  the  square  root  of  any  number  is, 
to  find  a  number,  which,  being  multiplied  into  itself,  shall 
produce  the  given  number. 

I.  Supposing  a  man  has  625  yards  of  carpeting,  a  yard 
wide,  what  is  the  length  of  one  side  of  a  square  room,  the 
floor  of  which  the  carpeting  will  cover  ?  that  is,  what  is  one 
side  of  a  square,  which  contains  625  square  yards  ? 

We  have  seen  (IT  32)  that  the  contents  of  a  square  sur- 
face is  found  by  multiplying  the  length  of  one  side  into  itself, 
that  is,  by  raising  it  to  the  second  power ;  and  hence,  hav- 
ing the  contents  (625)  given,  we  must  extract  its  aquart 
rout  to  nnd  one  side  of  the  room. 

This  we  liiust  do  by  a  sort  of-  trial,  and 

1st.  We  will  endeavour  to  ascertain  how  many  figures 
S 
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OPERATION, 

625(2 
4 


225 


there  will  be  in  the  root.  This  we  can  easily  do,  by  point- 
ing oir  the  number,  from  units,  into  periods  of  two  figures 
each;  for  the  square  of  any  root  always  contains  just  twice 
as  many,  or  one  figure  less  than  twifce  as  many  figures,  as 
are  in  the  root ;  of  which  truth  the  pupil  may  easily  satisfy 
himself  by  trial.     Pointing  off  the  number,  we  find  that  the 

root  will  consist  of  two  figures 
— a  ten  and  a  unit.  ^ 

2d.  We  will  now  seek  for 
the  first  figure,  that  is,  for  the 
tens  of  the  root,  and  it  is  plain 
that  we  must  extract  it  from 
the  left  hand  period  6,  (hun- 
dreds )  The  greatest  square 
in  6  (hundreds)  we  find,  by 
trial,  to  be  4,  (hundreds)  the 
root  of  which  is  2,  (tens=20) 
therefore,  we  set  2  (tens)  in 
the  root.  The  root,  it  will  be 
recollected,  is  one  side  of  a 
square.  Let  us,  then,  form  a 
square,  (A.  fig.  1,)  each  side 
of  which  shall  be  supposed  2 
tens,  =  20  yards,  expressed 
by  the  rcct  now  obtained. 


The  contents  of  this  square  are  20x20=400  yards,  now 
disposed  of,  and  which,  consequently,  are  to  be  deducted 
from  the  whole  number  of  yards,* (625)  leaving  225  yards. 
This  deduction  is  most  readily  performed  by  subtracting 
the  square  number  4,  (hundreds)  or  the  square  of  2,  (the 
figure  in  the  root  already  found)  from  the  period  6,  (hun- 
dreds) and  bringing  down  the  next  period  by  the  side  of  the 
remainder  making  225,  as  before. 

3d.  The  square  A.  is  now  to  be  enlarged  by  the  addition 
of  the  225  remaining  yards  ;  and  in  order  that  the  figure 
may  retain  its  square  form,  it  is  evident  the  addition  must 
be  made  on  two  sides.  Now,  if  the  225  yards  be  divided  by 
the  length  of  the  two  sides,  (20-f-20=40)  the  quotient  will 
be  the  breadth  of  this  new  addition  of  225  yards  to  the  sides- 
c  d  and  6  c  of  the  square  A. 
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But  our  root  already  found,  ~2  tens,  is  the  length  of  one 
side  of  the  figure  A ;  we  therefore  take  double  this  root,=4 
tens,  for  a  divisor. 


OPERATION  CONTINUED. 

625(25 
4 

45)225 
225 

Fig.  2. 

20  yds. 


5  vds 


j                                     20 

r  B             5 

100 

5 
5 
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20 
20 

490 
a                                        b 

c 

5 

100 

20  yds. 


5  yds. 


The  divisor  4  (tens) 
is  in  reality  40,  and  we 
are  to  seek  how  naany 
times  40  is  contained 
in  225,  or,  which  is  the 
same   thing,    we   may 
seek  how  many  times  4 
(tens)  is  contained  in 
22,  (tens)  rejecting  the 
^  right  hand  figure  of  the 
■^dividend,   because  we 
"  have  rejected  the  ciph- 
er in  the  divisor.    We 
find  our  quotient,  that 
is,  the  breadth  of  the 
^3  addition,  to  be  5  yards; 
J  but  if  we  look  ?it  Jig.  2, 
f"  we  shall  perceive  that 
this  addition  of  5  yards 
to  the  2  sides  does  not 
complete   the  square; 
for  there  is  still  want- 
ing in  the  corner  D,  a 
small  square,  each  side 


of  which  is  equal  to  this  last  quotient,  5;  we  must  therefore 
add  this  quotient  5,  to  the  divisor  40,  that  is,  place  it  at  the 
right  hand  of  the  4  (tens)  making  it  45;  and  then  the  whole 
divisor,  45,  multiplied  by  the  quotient,  5,  will  give  the  con- 
tents of  the  whole  addition  around  the  sides  of  the  figure 
A,  which,  in  this  case,  being  225  yards,  the  same  as  our 
dividend,  we  have  no  remainder,  and  the  work  is  done. 
Consequently,^^.  2  represents  the  floor  of  a  square  room, 
25  yards  on  a  side,  which  625  square  yards  of  carpeting 
will  exactly  cover. 

The  proof  may  be  seen  by  adding  together  the  sereral 
parts  of  the  figure,  thus  : — 
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Tlie  square  A  contains  400  yards. 

figure   B         "        100     "  Or  we  may  prove  it 

"      C         *'        100     "  by  involution,  thus  :— 

"      D         "         25     "         25x25:z=6-^5,    as    be- 
— ^  fore. 

Proo/      625     " 
From  this  example  and  illustration,  we  deri^vethe  follow-* 
ittg  general 
->i->M  RULE 

Pbr  the  Extraction  of  the  Square  Root. 

1.  Point  off  the  given  number  into  periods  of  two  figures 
each,  by  putting  a  dot  over  the  units,  another  over  the  hun- 
dreds, and  so  on.,  These  dots  show  the  number  of  figures 
of  which  the  root  will  consist. 

II.  Find  the  greatest  square  number  in  the  left  hand  pe- 
riod, and  write  its  root  as  a  quotient  in  division.  Subtract- 
the  square  number  from  the  left  hand  period,  and  to  the 
remainder  bring  down  the  next  period  for  a  dividend. 

III.  Double  the  root  already  found  for  a  divisor ;  seek 
how  many  times  t^ie  divisor  is  contained  in  the  dividend,, 
excepting  the  right  hand  figure,  and  place  the  result  in  the 
root,  and  also  at  the  right  hand  of  the  divisor  ;  multiply  the 
divisor,  thus  augmented,  by  the  last  figure  of  the  root,  and 
subtract  the  product  from  the  dividend;  to  the  remainder 
bring  down  the  next  period  for  a  new  dividend. 

IV.  Double  the  root  already  found  for  a  new  divisor,  and 
continue  the  operation  as  before,  until  all  the  periods  are 
brought  down. 

Note  I.  If  We  double  the  right  band  figure  of  the  last 
divisor,  we  shall  have  the  double  of  the  root. 

Note  2.  As  the  value  of  figures,  whether  integers  or  de- 
cimals, is  determined  by  their  distance  from  the  place  of  units- 
so  we  must  always  begin  at  unit's  place  to  point  off  the  given 
number,  and,  if  it  be  a  mixed  number,  we  must  point  it  off 
hoth  ways  from  units,  and  if  there  be  a  deficiency  in  any  pe- 
riod of  decimals,  it  may  be  supplied  by  a  cipher.  It  is  plain 
the  7'oot  must  always  consist  of  so  many  integers  and  decimals 
as  there  are  periods  belonging  to  each  in  the  given  number. 

EXAJVIPLES    FOR    PRACTICE. 

2,  What  is  the  sq^uare  root  of  10342656  ? 
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OPERATION. 

16342656  (3216  Am. 
9 


62)   134 
124 


641)  1026 
641 


6426)  38556 
38556 


3.  What  is  the  square  root  of  43264? 

OPERATION. 

43264  (208,  Ans. 
4 


408)  3264 
3264 


4.  What  is  the  square  root  of  9D8001 1  Ans.  999. 

5.  "  "         "         234'a9?  Ans.}5'3, 

6.  '•  "        "        984*5192360241? 

^W5.  31 '05671. 

7.  "  "         "         *001298?  ^irt5. '036. 

8.  "  "         "         '2916?  Ans. '5i. 

9.  "  "         "         36372961  ?        Ans.  6031. 

10.  "  "         "         164  ?  Ans.  12'8+ 

1  10^.  In  this  last  example,  as  there  was  a  remainder 
after  bringing  down  all  the  figures,  we  continued  the  opera- 
tion to  decimals,  by  annexing  two  ciphers  for  a  new  period, 
and  thus  we  may  continue  the  operation  to  any  assigned 
degree  of  exactness  ;  but  the  pupil  will  readily  perceive  that 
he  can  never  in  this  manner  obtain  the  precise  root ;  for  the 
last  figure  in  each  dividend  will  always  be  a  cipher,  and  the 
last  figure  in  each  divisor  is  the  same  as  the  last  quotient 
figure;  but  no  one  of  the  nine  digits  laultiplied  into  itself 
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produces  a  number  endiiia  with  a  cipher  ;  therefore,  what- 
ever be  the  quotient  figure,  there  will  still  be  a  remainder. 

11.  What  is  the  square  root  of  8  ?  -^  Arts.  V7S-\-. 

12.  "  "         "         10.^  Ans.3'W+. 

13.  **  "         "         184'2?        AnsA3'57+. 

14.  ♦'  '»         "         I? 

Note, — We  have  seen  (IT  99,  ex.  9,)  that  fractions  are 
squared  by  squaring  both  the  numerator  and  the  denomina- 
tor. Hence  it  follows,  that  the  square  root  of  a  fraction  is 
found  by  extracting  the  root  of  the  numerator  and  of  the 
denominator.     The  root  of  4  is  2,  and  the  root  of  9  is  3. 

Ans.  §. 

1.5.  What  is  the  square  root  of  t/^  ?  Ans.  ?. 

16.       "  "         •'        A'^?  .1«5.tV 

n.     -  "      "      .^V^.^         Ahs.^%=i 

18.  ^*  "         "         20].^  Jw5.  4^.. 
When  the  numerator    and    denominator    are  not  exact 

squares,  the  fraction  may  be  reduced  to  a  decimal,  and  the 
approximate  root  found,  as  directed  above. 

19.  What  is  the  square  root  of  f ='75  ?         Ans.  '866+. 

20.  "  -'         "         f4?  ^n5. '912+. 


SUPPLEMENT  TO  THE  SdUARE  ROOT. 

QUESTIONS. 

L  What  is  involution  ?      2.  VVhnt  is  understood  by  a  power  ?      3, 

the  firs>t,  the  second,  Ihc  third,  the   fourth  power'?      4.  VVhit  is 

the  index,  or  exponent?  5.  How  do  you  involve  a  number  to  any  re- 
quired power  ?  6,  What  is  evoluUon  ?  7.  What  is  a  root  1  8.  Can 
the  precise  root  of  all  numbers  be  found  7     &.   What  is  a  surd  number  ? 

10. a  rational '}     11.   What  is  it  to  extract  the  square  root  of  any 

number?  12.  Why  is  (hs  given  sum  pointed  into  periods  of  two 
figures  each  ?  13^.  Why  do  we  double  the  root  Cor  a  divisor?  14. 
Why  do  we,  ia  dividing,  reject  tl*e  right  hand  figure  of  the  dividend  ? 
15.  Why  do  we  place  the  quotient  figure  'o  the  risht  hand  of  thd  divi- 
»orT  16.  How  laay  we  prove  the  woik  i  17.  Why  do  we  p3int  off 
mixed  nunibers  both  ways  fiom  units  ?  18.  When  there  is  a  remain- 
der, how  may  we  continue  the  or^eration  1  19,  Why  can  we  never  ob- 
tain tiie  precise  rout  of  suid  numbers  ?  20.  How  do  we  exiract  the 
square  root  of  vulgar  fractions  f 

EXERCISES. 
1.  A  general  has  409o  men;  how  many  must  he  place  in 
tank  and  file,  to  form  thein  into  a  square  1  Ans,  64. 
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2.  If  a  square  field  contains  2025  square  rods,  how  many 
rods  does  it  measure  on  each  side  ?  Ans.  45. 

3.  How  many  trees  in  each  row  of  a  square  orchard  con- 
tainin^r  5625  trees?  Ans.  75. 

4.  There  is  a  circle  whose  area,  or  superficial  contents, 
is  5184  feet ;  what  will  be  the  length  of  the  side  of  a  square 
of  equal  area?  \/5l84=:72  feet,  Aris. 

5.  A.  has  two  fields,  one  containing  40  acres,  and  the 
other  containing  50  acres,  for  which  B.  offers  him  a  square 
field  containing  the  same  number  of  acres  as  both  of  these ; 
how  many  rods  must  each  side  of  this  field  measure  ? 

Ans.  120  rods. 

6.  If  a  certain  square  field  measure  20  rods  on  each  side, 
how  much  will  the  side  of  a  square  field  measure,  contain- 
ing 4  times  as  much.^  ^^^0X20x4=40  rods,  Ans. 

7.  If  the  side  of  a  square  be  5  feet,  what  will  be  the  side 

of  one  4  times  as  large? 9  times  as  large.' 16 

times  as  large?  — —  25  times  as  large  ?  — —  36  times  as 
large  ?  A71S.  10ft.  15ft.  20ft.  25ft.  and  30ft. 

8.  It  is  required  to  lay  out  288  rods  of  land  in  the  form 
of  a  parell,eIogram,  which  shall  be  twice  as  many  rods  in 
length  as  it  is  in  width. 

Note.  If  the  field  be  divided  in  the  middle,  it  will  form 
two  equal  squares.         Ans.  24  rods  long  and  12  rods  wide. 

9.  I  would  set  out,  at  equal  distances,  784  apple  trees,  so 
that  my  orchard  may  be  four  times  as  long  as  it  is  broad ; 
how  many  rows  of  trees  must  I  have,  and  how  many  trees  in 
each  row  ?  Ans,  14  rows,  anil  56  in  each  row. 

10.  There  is  an  oblong  piece  of  land,  containing  192 
square  rods,  of  which  the  width  is  f  as  much  as  the  length; 
required,  its  dimensions.  Ans.  16  by  12. 

11.  There  is  a  circle  whose  diameter  is  4  inches;  what 
is  the  diameter  of  a  circle  9  times  as  large? 

Note.  The  areas,  or  contents  of  circles  are  in  proportion 
to  the  squares  of  their  diameters,  or  of  their  circumferences. 
Therefore,  to  find  the  diameter  required,  square  the  given 
diameter,  multiply  the  square  by  the  given  ratio,  and  the 
square  root  of  the  product  will  be  the  diameter  required. 

V4X4X9=12  inches,  Ans. 

1^  There  are  two  circular  ponds  in  a  gentleman's  plea- 
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sure  ground;  the  diameter  of  the  less  is  100  feet,  and  the 
greater  is  3  times  as  large;  what  is  its  diameter  ? 

Ans.  173'2+ft. 

13.  If  the  diameter  of  a  circle  be  12  inches,  what  is  the 
diameter  of  one  -|-  as  large  ?  Arts.  6  inches. 

^  103,  14.  A  carpenter-has  a  large  wooden  square- 
one  part  of  it  is  4  feet  long,  and  the  other  3  feet  long;  what 
is  the  length  of  a  pole  that  will  just  reach  from  one  end  to 
the  other  { 

A 

Note. — A  figure  of  three  sides 
is  called  a  triangle,  and  if  one  of 
the  corners  be  a  square  corner, 
or  right  angle,  like  the  angle  at 
B.  in  the  annexed  figure,  it  is 
called  a  right-angled  triangle, 
of  which  the  square  of  the  long- 
est side  A.  C.  (called  the  hypo- 
tenuse) is  equal  to  the  sum  of 
the  squares  of  the  other  ^  sides, 
A.  B.  and  B.  C. 


Base. 


42=16,  and  3^=^ ;  then  V9+16=5  feet,  Ans. 

15.  If,  from  the  corner  of  a  square  room,  6  feet  be  mea- 
sured off  one  way,  and  8  feet  the  other  way,  along  the  sides 
of  the  room,  what  will  be  the  length  of  a  pole  reaching  from 
point  to  point  ?  Ans.  10  feet. 

16.  A  wall  is  32  feet  high,  and  a  ditch  before  it  is  24 
feet  wide  ;  what  is  the  length  of  a  ladder  that  will  reach  from 
the  top  of  the  wall  to  the  opposite  side  of  the  ditch  ? 

Ans.  40  feet. 

17.  If  the  ladder  be  forty  feet,  and  the  wall  3)  feet,  what 
is  the  width  of  the  ditch  ?  Ans.  24  feet. 

18.  The  ladder  and  ditch  given,  required  the  wall, 

Ans.  32  feet. 

19.  The  distance  between  the  lower  ends  of  two  equal 
rafters  is  32  feet,  and  the  height  of  the  ridge  above  the  beam 
on  which  they  stand  is  12  feet ;  required,  the  length  of  each 
rafter.  Ans.  2!)  feet. 

20.  There  is  a  building  30  feet  in  length  and  22  feet  ia 
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width,  and  the  paves  project  beyond  the  wall  a  foot  on  every 
side  ;  the  roof  terminates  in  a  point  at  the  centre  of  the 
building,  and  is  there  supported  by  a  post^the  top  of  which 
is  ten  feet  above  the  beams  on  which  the  rafters  rest;  what 
is  the  distance  from  the  foot  of  the  post  to  the  corners  of  tlie 
eaves?  and  what  is  the  length  of  a  rafier  reaching  to  the 

middle  of  one  side  1 a  rafter  reaching  to  the  middle  of 

one  end\  and  a  rafter  reaching  to  the  corners  of  the  eaves  T 
Ans.  in  order,  20ft. ;  15'62+ft. ;  18'86+ft. ;  and  2-2'36-|-ft. 

21.  There  is  a  field  800  rods  long  and  600  rods  wide  ; 
what  is  the  distance  between  two  opposite  corners? 

Ans.  1000  rods. 

22.  There  is  a  square  field  containing  90  acres ;  how 
many  rods  in  length  is  each  side  of  the  field  ?  and  how  many 
rods  apart  are  the  opposite  corners  ? 

Ans.  120  rods  ;  and  169'7H-  rods. 

23.  There  is  a  square  field  containing  10  acres ;  what  dis- 
tance is  the  centre  from  each  corner  ?     Ans.  28*28^-  rods. 


EXTRACTION  OF  THE  CUBE  ROOT. 

T[  104.  A  solid  body,  having  six  equal  sides,  and  each 
of  the  sides  an  exact  square,  is  a  cube,  and  the  measure  in 
length  of  one  of  its  sides  is  the  root  of  that  cube ;  for  the 
length,  breadth,  and  thickness  of  such  a  body  are  all  alike; 
consequently,  the  length  of  one  side,  raised  to  the  third 
power,  gives  the  solid  contents.     See  ^  33. 

Hence  it  follows,  that  extracting  the  cube  root  of  any 
number  of  feet,  is  finding  the  length  of  one  side,  of  a  cubic 
body,  of  which  the  whole  contents  will  be  equal  to  the  given 
number  of  feet. 

\ .  What  are  the  solid  contents  of  a  cubic  block,  of  which 
each  side  measures  2  feet.^         Ans.  2^=2X2X2=8  feet. 

2.  How  many  solid  feet  in  a  cubic  block,  measuring  5ft. 
on  each  side.'  ^ws. 5^=125  feet. 

3.  How  many  feet  in  length  is  each  side  of  a  cubic  block 

3 

containing  125  solid  feet?  Ans.  ^'125=5  feet. 

Note.  The  root  may  be  found  by  trial. 

4.  What  is  the  side  of  a  cubic  block  containing  64  solid 

feet  ? 27  solid  feet  ?  -—216  solid  feet  ? -512  solid 

feet  ?  Ans.  4ft.  ;  3ft. ;  6ft. ;  and  8ft. 
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13824  (2 

8 


58-24 


5.  Supposing  a  man  has  13824  feet  of  timber,  in  sepa- 
rate blocks  of  one  cubic  foot  each  ;  he  wishes  to  pile  them 
up  in  a  cubic  pile ;  what  will  be  the  length  of  each  side  of 
such  a  pile  ? 

It  is  evident,  the  answer  is  found  by  extracting  the  cube 
root  of  13824;  but  this  number  is  so  large,  that  we  cannot 
so  easily  find  the  root  by  trial  as  in  the  former  examples  ; 
We  will  endeavor,  however,  to  do  it  by  a.  sort  of  trial:  and 
1st.  We  will  try  to  ascertain  the  number  of  figures,  of 
which  the  root  will  consist.  This  we  may  do  by  pointing 
the  number  off  into  periods  of  3  figures  each  (^  101,  ex.  1.) 

Pointing  off,  we  see,  the 
root  will  consist  of  two  figures, 
a  ten  and  a  unit.  Let  us  then 
seek  for  the  first  figure,  or 
tens  of  the  root,  which  must 
be  extracted  from  the  left 
hand  period,  13  (thousands.) 
The  greatest  cube  in  thirteen 
(thousands)  we  find  by  trial, 
or  by  the  table  of  powers,  to 
be  8  (thousands)  the  root  of 
which  is  2  (tens;)  therefore, 
we  place  2  (tens)  in  the  root. 
The  root,  it  will  be  recollect- 
ed, is  one  side  of  a  cube.  Let 
us  then  form  a  cube,  (fig.  1.) 
each  side  of  which  shall  be 
supposed  20  feet,  expressed 
by  the  root  now  obtained. 
The  contents  of  this  cube  are 
20X20X20=8000  solid  feet 
which  are  now   disposed  of, 


400 
20 

8000  feet.  Contents. 


and  which,  consequently,  are  to  be  deducted  from  the  whole 
number  of  feet,  13824.  8000  taken  from  13824,  leave 
5824  feet.  This  deduction  is  most  readily  performed  by 
subtracting  the*cubic  number,  8,  or  the  cube  of  2,  (the 
figure  of  the  root  already  found)  from  the  period  13,  (thou- 
sands) and  bringing  down  the  next  period  by  the  side  of  the 
remainder,  making  5824,  as  before. 

2d.  The  cubic  pile  A  D  is  now  to  be  enlarged  by  tlie 
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addition  of  5824  solid  feet,  and,  in  order  to  preserve  the 
cubic  form  of  the  pile,  the  addition  must  be  made  on  one 
half  of  its  sides,  that  is,  on  three  sides,  «,  b,  and  c.  Now, 
if  the  5824  solid  feet  be  divided  by  the  square  contents  of 
these  three  equal  sides,  that  is,  by  3  times,  (20X20^=400) 
=  1200,  the  quotient  will  be  the  thickness  of  the  addition 
made  to  each  of  the  sides  a,  b,  c.  But  the  root  2,  (tens) 
already  found,  is  the  length  of  owe  of  these  sides  ;  we  there- 
fore square  the  root  2,  (tens)=r20X 20=400,  for  i\\e  square 
contents  of  one  side,  and  multiply  the  product  by  three,  the 
number  of  sides,  400x3=1200,  or,  which  is  the  same  in 
effect,  and  more  convenient  in  practice,  we  may  square  the 
2,  (tens)  and  multiply  the  product  by  300,  thus,  2X2=4, 
and  4X300=1200,  for  the  divisor,  as  before. 

The  divisor,  1200,  is  con- 

OPERATIONS  CONTINUED.        ^    .        ,  .      ^,        ,'  •  ,        ,    ,  ,. 

tamed  in  the  dividend  4  times ; 

13824  (24  Root,  consequently,  4    feet   is   the 

^  thickness  of  the  addition  made 

to  each  of  the  3  sides  a,  b,  c, 

Divis.  1-200)58^4:  Dividend,  ^nd  4X1200=4800,   is  the 

solid  feet  contained  in  these 


4800 

960 

64 

5824 

0000 

Fig.  II. 
20 


additions  ;  but  if  we  look  at 
fig.  2,  we  shall  perceive  that 
this  addition  to  the  3  sides 
does  not  complete  the  cube  ; 
for  there  are  deficiencies  in 
the  three  corners  n,  n,  n.  Now 
the  length  of  each  of  these  de- 
ficiencies is  the  same  as  the 
length  of  each  side,  that  is,  2 
(te.ns)z=:20,  and  their  width 
and  thickness  are  each  equal 
to  the  last  quotient  figure  (4) ; 
their   contents,  therefore,  or 

20  the  number  of  feet  required  to 
Jill  these  deficiencies,  will  be 
found  by  multiplying  the 
square    of  the   last   quotient 

20  figure  (42)=16,  by  the  length 
of  all  the  deficiencies,  that  is, 
by  3  times  the  length  of  each 
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side,  which  is  expressetl  by  the  former  qaotient  figure,  2 
(tens.)  3  tunes  '^  (tens)  are  (i  (tens)=:60 ;  or,  what  is  the 
Haine  in  effect,  and  more  convenient  in  practice,  we  may 
multiply  the  quotient  figure  2  (tens)  by  30,  thus,  2X30= 
ijO,  as  before;  then,  00X10=900,  contents  of  the  three 
-deliciencies,  n,  w,  n. 

Looking  at  fig.  3,  we  per- 
I^tg.  III.  ceive  there  is  still  a  deficiency 

-f-     4         in  the  corner  where  the  last 
.       ',  y^    blocks  meet.  This  deficiency 
I      is  a  cube,  each  side  of  which 
is  equal  to  the  last  quotient 
■10  figure,  4.     The   cube   of  4, 
2o||!ir    ,  i      therefore,  (4X4X4=04)  will 


be  the  solid   contents  of  this 


fli 1 1   l|l|i  "^^%A      corner,  which,  in  figure  4,  is 

llll^^  ^       seen  filled. 

^0     _|>     4  Now,  the  sum  of  these  seve* 

ral  additions,  viz.  4800+900 

Fig.  IV.  +04=5824,  will   make  the 

24  feet.  subtrahend,  which,  subtracted 

^  ^!^^^^rtkii      ^^^^^  *^^  dividend,  leaves  no 

•^  .^^  remainder,  and  the  work  is 

l:._,„lJ.;_.^'..'...i '■  donej 

:  Figure   4   shows   the   pile 

which  13824  solid  blocks  of 
I  one  foot  each  would  make, 

i  ;  ;!i;r^  when  laid  together,  and  the 

B__J.'     '     I  JjJF^^'^        root  24  shows  the  length  of 
24  (eel  one  side  of  the  pile.      The 

correctness  of  the  work  may  be  ascertained  by  cubing  the 
side  now  found,  2^3,  thus  24X24X24=13824,  the  given 
number ;  or  it  may  be  proved  by  adding  together  the  con- 
tents of  all  the  several  parts,  thus — 
JPee^.— 800'J=:contents  of  fig.  1. 

4800=addition  to  the  sides  «,  b,  c,  fig.  1. 
900=       "       to  fill  the  deficiencies  n,  w,  n,  fig.  2. 
04=       "       to  fill  the  corner  e,  e,  c,  fig.  4. 


13S24=contents  of  the  whole  pile,iigure  4, — 24  feet 
on  each  side. 


*J    104.  EXTRACTION  OF  THE  CUBE  ROOT.  217 

From  the  foregoing  example  and  illustration,  we  derive 
the  following 

RULE 

For  Extracting  the  Cube  Root. 

I.  Separate  the  given  number  into  periods  of  three  figures 
each,  by  putting  a  point  ©ver  the  unit  figure,  and  every 
third  figure  beyond  the  place  of  units. 

II.  Find  the  greatest  cube  in  the  left  hand  period,  and 
put  its  root  in  the  quotient. 

III.  Subtract  the  cube  thus  found  from  the  said  period, 
and  to  the  remainder  bring  down  the  next  period,  and  call 
this  the  dividend, 

IV.  Multiply  the  square  of  the  quotient  by  300,  calling 
it  the  divisor. 

V.  Seek  how  many  times  the  divisor  may  be  had  in  the 
dividend,  and  place  the  result  in  the  root ;  then  multiply 
the  divisor  by  this  quotient  figure,  and  write  the  product 
under  the  dividend. 

VI.  Multiply  the  square  of  this  quotient  figure  by  the 
former  figure  or  figures  of  the  root,  and  this  product  by  :30, 
and  place  the  product  under  the  last ;  under  all,  write  the 
cube  of  this  quotient  figure,  and  call  their  amount  the  suh-' 
trahcnd. 

VII.  Subtract  the  subtrahend  from  the  dividend,  and  to 
the  remainder  bring  down  the  next  period  for  a  new  divi- 
dend, with  which  proceed  as  before;  and  so  on,  till  the 
whole  is  finished. 

Note  1. — If  it  happens  that  the  divisor  is  not  contained 
in  the  dividend,  a  cipher  must  be  put  in  the  root,  and  the 
next  period  brought  down  for  a  dividend. 

Note  2. — The  same  rule  must  be  observed  for  continujjig 
the  operation,  and  pointing  off  for  decimals,  as  in  the  square 
root. 

Note  3. — The  pupil  will  perceive  that  the  number  which 
we  call  the  divisor,  when  multiplied  by  the  last  quotient 
figure,  does  not  produce  so  large  a  number  as  the  real  sub- 
trahend ;  hence,  the  figure  in  the  root  must  frequently  t)Q 
smaller  than  the  quotient  figure. 

EXAMPLES  FOR  PRACTICE. 

6.  What  is  the  cube  root  of  18608G7  ? 

T 
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OPERATION. 


18G0867  (123  ^?is. 
1 


12x300=300)  860  first  Dividend. 


600 
22  X  lX30r=   120 

23     =       8 


728  first  Subtrahend. 


122^X300=43200)  132867  second  Dividend 


32X12X30: 

33: 


129600 
3240 

27 


132867  second  Subtrahend. 


000000 

7.  Wiiatis 

the  cube  root 

of  373248? 

Ans.  72. 

8.       " 

21024576? 

A?is.  276. 

9.       " 

84'604519? 

Ans.  4'39 

10        " 

'000343  ? 

Ans.  *07. 

11.     '^' 

2?      ' 

Ans.  r25+. 

12.       '' 

/t? 

^«s.  f . 

Note.  See  ^  99,  ex.  10,  ; 

ind  Tf  102,  ex.  14 

13.       " 

<(         (( 

m'- 

^«s.  f . 

14.       " 

((                   (C 

tV¥f? 

i4W5.  /rf. 

15.       " 

<(           (t 

-siu^ 

Ans.  425-f . 

16.       '' 

i(           (( 

Th'- 

ylns.  -i. 

SUPPLEMENT  TO  THE  CUBE  ROOT. 
QUESTIONS. 
1.  What  is  a  cube  ?     2,  What  is  understood  by  the  cube  root?     3. 
What  is  it  to  extract  the  rube  root  ?    4.  Why  is  the  square  of  the  quo- 


tient multiplied  by  300  for  a  divisor 


Why,  in  finding  the  subtra- 


hend, do  we  multiply  the  square  of  the  last  quotient  figure  by  30  times 
the  former  figure  of  the  root  1  6.  Why  do  we  cube  the  quotient  figure  ? 
7.  How  do  we  prove  the  operation  1 
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EXERCISES. 

1.  What  is  the  side  of  a  cubical  mound,  equal  to  one  288 
feet  long,  216  feet  broad,  and  48  feet  high  ?      Ans.  144  ft. 

2.  There  is  a  cubic  box,  one  side  of  which  is  2  feet ;  how 
many  solid  feet  does  it  contain  1  Ans  8  feet. 

3.  How  many  cubic  feet  in  one  8  times  as  large :  and 
what  would  be  the  length  of  one  side  ? 

Ajis.  64  solid  feet,  and  one  side  is  4  feet- 

4.  There  is  a  cubical  box,  one  side  of  which  is  5  feet  ; 
what  would  be  the  side  of  one  containing  27  times  as  much  ? 
64  times  as  much  ? 125  times  as  much  ? 

Ans.  15,  20,  and  25  feet. 

5.  There  is  a  cubical  box  measuring  I  foot  on  each  side  ; 

what  is  the  side  of  a  box  8  times  as  large  ? 27  times  '^ 

64  times  ?  Ans.  2,  3,  and  4  feet. 

IJ  105,  Hence,  we  see  that  the  sides  of  cubes  are  as 
the  cube  roots  of  their  solid  contents,  and  consequently, 
their  contents  are  as  the  cubes  of  their  sides.  The  same 
proportion  is  true  of  the  similar  sides,  or  of  the  diameters  of 
all  solid  figures  of  similar  forms. 

6.  If  a  ball  weighing  4  lbs.  be  3  inches  in  diameter,  what 
will  be  the  diameter  of  a  ball  of  the  same  metal,  weighing 
.32  lbs.  ?     4  :  32  :  :  33  :  63  Jlns.  6  inches, 

7.  If  a  ball,  6  inches  in  diameter,  weigh  32  pounds,  what 
will  be  the  weight  of  a  ball  3  inches  in  diameter  ]  Ans.  4  lbs. 

8.  If  a  globe  of  silver,  one  inch  in  diameter,  be  worth  $6, 
what  is  the  value  of  a  globe  one  foot  in  diameter? 

Ans.  $10368. 
0.  There  are  two  globes;  one  of  them  is  1  foot  in  diame- 
ter, and  the  other  40  feet  in  diameter ;  how  many  of  the 
smaller  globes  would  it  take  to  make  one  of  the  larger  ? 

Ans.  64000. 

10.  If  the  diameter  of  the  sun  is  112  times  as  much  as 
the  diameter  of  the  earth,  how  many  globes  like  the  earth 
would  it  take  to  make  one  as  large  as  the  sun  ?  Ans.  1404928. 

11.  If  the  planet  Saturn  is  1000  times  as  large  as  the 
eartl>,  and  the  earth  is  7900  miles  in  diameter,  what  is  the 
diameter  of  Saturn  ?  Ans.  79(^00  miles. 

12.  There  are  two  planets  of  equal  density;  the  diameter 
of  the  less  is  to  that  of  the  larger  as  2  to  9 ;  what  is  the  ratio 
of  th"^  solidities  ?  Ans.  yf  ^ ;  or,  as  8  to  729. 
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Note.  The  roots  of  most  powers  may  be  found  by  the 
square  and  cube  root  only :  thus,  the  biquadrate  or  4th  root 
is  the  square  root  of  the  square  root ;  thoGth  root  is  the  cube 
root  of  the  square  root ;  the  8th  root  is  the  square  root  of 
the  4t,h  root ;  the  9th  root  is  the  cube  root  of  the  cube  root, 
6cc.  Those  roots,  viz.  the  5th,  7th,  11th,  &lc.  \rhich  are 
Hot  resolrable  by  the  square  and  cube  roots,  seldom  occur  y 
and  when  they  do,  the  work  is  most  easily  performed  by 
logarithms  ;  for  if  the  logarithm  of  any  number  be  divided 
by  the  index  of  the  root,  the  quotient  will  be  the  logarithm 
of  tlie  root  itself. 


ARlTlliTlJETlCAL  PROGK£8810x\. 

1[  106,  Any  rank  or  series  of  numbers  more  than  two, 
increasing  or  decreasing-  by  a  constant  difference,  is  called 
an  Arithmetical  Series,  or  Progression. 

When  the  numbers  are  formed  by  a  continual  addition  of 
the  common  difference,  they  form  an  ascending  series ;  but 
when  they  are  formed  by  a  continual  subtraction  of  the  com- 
mon difference,  they  form  a  descending  series. 
,^  j    '^,  5,  7,  9,11,13,15,  &C.  is  an  ascending  series, 

Ihus,    ^  15^13^11,  9,  7,  5,  3,  &c.  is  a  descending       " 

The  numbers  which  form  the  series  are  called  the  terms 
of  the  series.  The  first  and  last  terms  are  the  extremes, 
and  the  other  terms  are  called  the  means. 

There  are  five  things  in  arithmetical  progression,  any 
three  of  which  being  given,  the  other  two  may  be  found : — 

1st.  The  first  term. 

2d.  The  last  term. 

3d.  The  number  of  terms. 

4th.  The  common  difference. 

5th.  The  sum  of  all  the  terms. 

1.  A  man  bought  100  yards  of  cloth,  givitig  4d.  for  the 
first  yard,  7d.  for  the  second,  lOd.  for  the  third,  and  so  on 
with  a  common  difference  of  3d.  ;  what  was  the  cost  of  the 
last  yard  ? 

As  the  common  difference,  3,  is  added  to  every  yard  ex- 
cept the  last,  it  is  plain  the  last  yard  must  be  99X3,  =  297 
ponce  more  than  the//'5^  yard.  Ans.  30  i  pence. 
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Hence,  when  the  first  term,  the  common  difference,  and 
the  number  of  terms  are  given,  to  find  the  last  term, — Mul- 
tiply the  number  of  terms,  less  one,  by  the  common  differ- 
ence, and  add  the  first  term  to  the  product  for  the  last  term. 

2.  If  the  first  term  be  4,  the  common  difference  3,  and 
the  number  of  terms  100,  what  is  the  last  term  ?     Ans.  301. 

3.  There  are  in  a  certain  triangular  field,  41  rows  of 
corn  ;  the  first  row,  in  one  corner,  is  a  single  hill ;  the  se- 
cond contains  three  hills,  and  so  on,  with  a  common  differ- 
ence of  2 ;  what  is  the  number  of  hills  in  the  last  row  ? 

Ans.  81  hills. 

4.  A  man  puts  out  ^1  at  6  per  cent  simple  interest,  which 
in  one  year  amounts  to  £1-^!^,  in  two  years  to  £i-^jy,  and  so 
on,  in  arithmetical  progression,  with  a  common  difference 
of  =£3^(7 ;  what  would  be  the  amount  in  40  years  ? 

Ans.  ^3fg. 
Hence  we  see,  that  the  yearly  amounts  of  any  sum,  at 
simple  interest,  form  an  arithmetical  series,  of  which  the 
principal  is  the  first  term,  the  last  amount  is  the  last  term, 
the  yearly  interest  ie  the  common  difference,  and  the  riumber 
of  years  is  one  less  than  the  number  of  terms. 

5.  A  man  bought  100  yards  of  cloth  in  arithmetical  pro- 
gression ;  for  the  first  yard  he  gave  4d.,  and  for  the  last  301 
pence;  what  was  the  common  increase  of  the  price,  on  each 
succeeding  yartl  ? 

This  question  is  the  reverse  of  example  1  ;  therefore,  301 
— 4=297,  and  297-^99=3,  common  difference. 

Hence,  when  the  extremes  and  number  of  terms  are  given 
to  find  the  common  difference, — Divide  the  difference  of 
the  e,xtremes  by  the  number  of  terms,  less  1 ,  and  the  quo- 
tient will  be  the  common  difference. 

6.  If  the  extremes  be  5  and  605,,  and  the  number  of  terms 
lol,  what  is  the  common  difference  ?  Ans.  4, 

7.  If  a  man  puts  out  ,£1  at  simple  interest,  for  40  years, 
and  receives  at  the  end  of  the  time  i^3|^,  what  is  the  rate  ? 

If  the  extremes  be  1  and  3|[},  and  the  number  of  terms 
41,  what  is  the  common  difference  ?  Ans.  -^^. 

8.  A  man  had  8  sons  whose  ages  differed  alike;  the 
youngest  was  10  years  old,  and  the  eldest  45;  what  was  the 
comin').i  difference  of  their  ages  7  Ans.  5  years. 

9.  A  man  bought  100  yards  of  cloth  in  arithmetical  series; 

T2 
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he  give  4  pence  for  the  first  yard,  and  301  pence  for  the 
last  yard;  what  was  the  average  price  per  yard,  and  what 
was  the  amount  of  the  wliole  ? 

Since  the  price  of  each  succeeding  yard  increases  by  a 
constant  excess,  it  is  plain  the  average  price  is  as  much  less 
than  the  price  of  the  last  yard  as  it  is  greater  tlian  the  price 
of  the  first  yard ;  tlierefore,  one  half  the  sum  of  the  first  and 
last  price  is  the  average  price. 

^One  half  of  4d  +301d.  =  152jd.  =  average  ) 
price  ;  and  the  price,  152J^d.XlOO=l52i>0d,=  >  Ans. 
£6^  10s.  lOd.,  whole  cost^  j 

Hence,  when  the  extremes  and  the  number  of  terms  are 
i^iven,  to  find  the  sum  of  all  the  terms,,: — Multiply  half  the- 
sum  of  the  extremes  by  the  number  of  terms,  and  the  prtv 
duct  will  be  the  answer. 

10.  If  the  extremes  be  5  and  605,  and  the  number  of 
verms  be  151,  what  is  the  sum  of  the  series  ?      Ans.  46055. 

11.  What  is  the  sura  of  the  first  100  numbers,  in  their 
natural  order,  that  is,  1,2,  3,  4,  &c.  Ans  5050. 

12.  How  many  times  does  a  common  clock  strike  in  12 
Hours  ?  Ans.  78. 

13.  A  man  rents  a  house  for  =£59  annually,  to  be  paid  at  the 
dose  of  each  year;  what  will  the  rent  amount  to  in  20  years, 
allowing  6  per  cent  simple  interest  for  the  use  of  the  money  ? 

The  last  year's  rent  will  evidently  be  c€50  without  inter- 
est, the  last  but  one  will  be  the  amount  of  .£50  for  1  year, 
the  last  but  two  the  amount  of  <£50  for  2  years,  and  so  on^ 
in  aritlimetical  Series,  to  the  first,  which  will  be  the  amount 
oi'£on  for  19years=£l07. 

If  the  first  term  be  50,  the  last  term  107,  and  the  number 
of  terms  20,  what  is  the  sum  of  the  series  ?       Ans.  ^1570. 

14.  What  is  the  amount  of  an  annual  pension  ofc£*IOO, 
being  in  arrears,  that  is,  remaining  unpaid,  for  40  years,. 
HJlowing  5  per  cent  simple  interest  ?  Ans.  =£7900. 

15.  There  are,  in  a  certain  triangular  field,  41  rows  of 
corn  ;  the  first  raw  being  in  one  corner,  is  a  single  hill,  and 
the  last  row,  on  the  side  opposite,  contains  81  hills;  how 
many  bUls  of  corn  in  the  field?  Ans.  1631  hills. 

16.  If  a  triangular  piece  of  land,  30  rods  in  length,  be 
20  rods  wide  at  one  end,  and  come  to  a  point  at  the  other, 
v/hat  aumber  of  square  rods  does  it  contain  ?         Ans.  300, 
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17.  A  debt  is  to  be  discharged  at  11  several  payments,  in 
arithmetical  series,  the  first  to   be  £5,  and  the  last  £75  ; 

what  is  the  whole  debt  ?  common  difference  between 

the  several  payments  ? 

Ans,  whole  debt  j£440  ;  common  difference  £7. 

18.  What  is  the  sum  of  the  series  1,  3,  5,  7,  9,  &lc.  to 
lOOl?  ^715.251001. 

Note.  By  the  reverse  of  the  rule  under  ex.  5,  the  differ- 
ence of  the  extremes  1000,  divided  by  the  common  differ- 
ence 2,  gives  a  quotient,  which,  increased  by  1,  is  the  num- 
ber of  <c7v/i>;=501. 

19.  What  is  the  sum  of  the  arithmetical  series  2,  2^,  3, 
3^-,  4,  41,  &-C.  to  the  50th  term  inclusive  ?  Ans.  712^. 

20.  What  is  the  sum  of  the  decreasing  series  30,  29f , 
29^,  29,  28f ,  &.C.  down  to  0  ? 

Note.  30^^+1=91,  number  of  terms.  Ans.  1365. 


QUESTIONS. 

1.  What  is  an  arilhmetical  progres.sion  ?  2,  When  is  the  series 
cnWei  ascending?  3, when  descending  ?  4,  What  are  the  num- 
bers formirio  the  progression  called  ?  5,  What  are  ihe  first  and  last 
lerm?  called  ?  6,  What  are  the  other  terms  called  '(  7,  When  the 
first  term,  common  difference,  and  number  of  terms  are  given,  how  do 
you  find  the  la^t  term  ?  8,  Ho«v  may  arithmetical  jirogression  be  ap- 
plied to  simple  interest  ?  9,  VVhen  the  extremes  and  nurn'ier  oftcrrns 
are  given,  how  do  you  find  the  common  diifcrcnce  ?  10,  -— —  how  do 
you  find  the  sum  of  all  the  terms  "i 


^  107.  Any  series  of  numbers,  continually  increasing 
by  a  constant  multiplier,  or  decreasing  by  a  constant  divi- 
sor, is  called  a  Geometrical P rogression.  Thus,  1,2,4,8,16, 
&c.  is  an  increasing  geometrical  series,  and  8,  4,  2,  1,  J-,  ^, 
6lc.  is  a  decreasing  geometrical  series. 

As  in  aritlim€tical,  so  also  in  geometrical  progression, 
ihere  are  five  things,  any  three  of  which  being  given,  the 
<jlher  two  may  be  found  : — 

1st.  Thejirst  term;  2d.  The  last  term;  3d.  The  number 
of  terms  ;  4th.  The  ratio  ;  5th.  The  sw7i  of  all  the  terms. 
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The  ratio  is  the  multiplier,  or  divisor,  by  which  the  series 
is  formed. 

1.  A  man  bought  a  piece  of  silk,  measuring  17  yards, 
and,  by  agreement,  was  to  give  what  the  last  yard  would 
come  to,  reckoning  3  pence  for  the  first  yard,  0  pence  for 
the  second,  and  so  on,  doubling  the  price  to  the  last ;  what 
did  the  piece  of  silk  cost  him? 

3X2X2X2X2X2X2X2X2X2X2X2X2X2X2X2 
X2=:19r>608  pence,==i:819  4s.  Ans. 

In  examining  the  process  by  which  the  last  term  (196608) 
his  been  obtained,  we  see  that  it  is  a  product  of  which  the 
ratio  (2)  is  sixteen  times  a  fiictor,  that  is,  one  time  less  than 
the  number  of  terms.  The  last  term,  then,  is  the  sixteenth 
power  of  the  ratio,  (2)  multiplied  by  the  first  term,  (3.) 

Now,  to  raise  2  to  the  16th  power,  we  need  not  produce 
all  the  intermediate  powers;  for  2^=2x2x2X2=16,  is  a 
product  of  which  the  ratio  2  is  4  times  a  fiictor  ;  how,  if  16 
be  multiplied  by  16,  the  product,  256,  evidently  contains 
the  same  factor  (2)  4  times-j-4  times,=8  times;  and  256X 
256=65536,  a  product  of  which  the  ratio  (2)  is  8  times  -f- 
8  times,=16  times,  factor;  it  is,  therefore,  the  16th  power 
of  2,  and,  multiplied  by  3,  the  first  term,  gives  196608,  the 
last  term,  as  before.     Hence, 

When  the  first  term,  ratio,  and  number  of  terms,  are 
given,  to  find  the  last  term, — 

'  I.  Write  down  a  few  leading  powers  of  the  ratio  with 
their  indices, over  them. 

II.  Add  together  the  most  convenient  indices,  to  make 
an  index  less  by  one  than  the  number  of  the  term  sought. 

III.  Multiply  together  the  powers  belonging  to  those  in- 
dices, and  their  product,  multiplied  by  the  first  term,  will 
be  the  term  sought. 

2.  If  the  first  term  be  5,  and  the  ratio  3,  what  is  the  8th 
term? 

Powers  of  the  ratio  with  W,  2,  3,  -j-  4=7* 
their  indices  over  them  V  3,  9,  27,  X  81=2187  X  o,  first 
j      term, =10935,  Ans. 

3.  A  man  plants  4  kernels  of  corn,  which,  at  harvest, 
produce  32  kernels ;  these  he  plants  the  second  year ;  now. 
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supposing  the  annual  increase  to  continue  8  fold,  what 
would  be  the  produce  of  the  16th  year,  allowing  1000  ker- 
nels to  a  pint  ?  Ans.  2199023255'552  bushels. 

4.  Supposing  a  man  had  put  out  one  penny  at  compound 
interest  in  1620,  what  would  have  been  the  amount  in  1824/ 
allowing  it  to  double  once  in  12  years  ? 

217  =131072.  ^ns.  £546  2s.  8d. 

5.  A  man  bought  4  yards  of  cloth,  giving  2d.  for  the  first 
yard,  6d.  for  the  second,  and  so  on  in  3  fold  ratio ;  what  did 
the  whole  cost  him  ? 

2+6+18+54=80  pence  Ans.  80  penc€. 

In  a  long  series,  the  process  of  adding  in  this  manner 
would  be  tedious.  Let  us  try,  tlierefore,  to  devise  son^ 
shorter  method  of  coming  to  the  same  result.  If  all  the 
terms,  excepting  the  last,  viz.  2+6+18,  be  multiplied  by 
the  ratio,  3,  the  product  will  be  the  series  (>+18+o4,  sub- 
tracting the  former  series  from  the  latter,  we  have  for  the 
remainder,  54 — 2,  that  is,  the  last  term  less  the  first  term^ 
which  is  evidently  as  many  times  the  first  series  (2+6+18) 
as  is  expressed  by  the  ratio,  less  one ;  hence,  if  we  divide 
the  difference  of  the  extremes  (54 — 2)  by  the  ratio,  less  1, 
(3 — 1)  the  quotient  will  be  the  sum  of  all  the  terms,  except 
the  last,  and,  adding  the  last  term,  we  shall  have  the  whole 
amount.  Thus,  54 — ^2=52,  and  3 — 1  =2  ;  then  52-^-2= 
26,  and  54  added,  makes  80.     Ans.  as  before. 

Hence,  when  the  extremes  and  ratio  are  given  to  find  the 
sura  of  the  series, — Divide  the  difference  of  the  extreme® 
by  the  ratio  less  1,  and  the  quotient,  increased  by  the  greater 
term,  will  be  the  ansioer. 

6.  If  the  extremes  be  4  and  131072,  and  the  ratio  8, 
what  is  the  whole  amount  of  the  series  ? 

131072—4 

—+131072=149796.     Ans. 

8—1 

7.  What  is  the  sum  of  the  descending  series  3,  1,  4^,  ^, 
gi^,  &LC,.  extended  to  infinity  I 

It  is  evident  the  last  term  must  become  0,  or  indefinitely 
near  to  nothing ;  therefore,  the  extremes  are  3  and  0,  and 
the  ratio  3.  Xns.  i^. 

8.  What  is  the  value  of  the  infinite  series  l+i+Ts+?V» 
&c.!  Ans.U. 
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9.  What  is  the  value  of  the  infinite  series,  Yi--,-|-^^.7y  -|- 
T^rVa  +•  Toff(jcr>  ^c. ;  or,  what  is  the  same,  the  decimal 
'1 1  111,  (Si-c.  coutinunlly  repeated  ?  Arts.  ^. 

10.  What  is  the  value  of  the  infinite  series,  T^ir+TBoTTryj 
&/C.,  descending  by  the  ratio  100  ;  or,  u^hich  is  the  same, 
the  repeating  decimal  '020203,  &lc.  Ans.  /g. 

11.  A  gentleman  whose  daughter  was  married  on  a  new 
year's  day,  gave  her  ^1,  promising  to  tripple  it  on  the  first 
day  of  each  month  in  the  year ;  to  how  much  did  her  por- 
tion amount  ? 

Here,  before  finding  the  amount  of  the  series,  we  must 
find  the  last  term,  as  directed  in  the  rule  after  ex.  1. 

Ans'.  ^65720. 

The  2  processes  of  finding  the  last  term,  and  the  amount, 
may,  however,  be  conveniently  reduced  to  one,  thus  : — 

When  the  first  term,  the  ratio,  and  the  number  of  terms, 
are  given,  to  find  the  sum  or  amount  of  the  series, — Raise 
the  ratio  to  a  power  whose  index  is  equal  to  the  number  of 
terras,  from  which  subtract  1  ;  divide  the  remainder  by  the 
ratio,  less  1,  and  the  quotient,  multiplied  by  the  first  term, 
will  be  the  answer. 

Applying  this  rule  to  this  last  example,  3^2=531441  and 
531441—1 

X  lr^c£2G5720.     A?is.  as  before. 

3—1 

12.  A  man  agrees  to  serve  a  farmer  foj*ty  years,  without 
any  other  reward  than  1  kernel  of  corn  for  the  first  year,  10 
for  the  second  year,  and  so  on,  in  10  fold  ratio,  till  the  end 
of  the  term  ;  what  will  be  the  amount  of  his  wages,  allowing 
1000  kernels  to  a  pint,  and  supposing  he  sells  his  corn  for 
30  pence  per  bushel  ? 

10^o_.i  j  i^iii  111  111,111,111,111,111,111, 

— -^^      XI— j         111,111,111,111,111,  kernels. 

^/i.s.  .£2,170,13te,388,888,888,86S,S88,888,888,888,e88, 
17s.  9id. 

13.  A  gentleman  dying,  left  his  estate  to  his  5  sons,  to 
the  youngest  £1000,  to  the  second  £1500,  and  ordered  that 
each  son  should  exceed  the  younger  by  the  ratio  of  H  ; 
what  was  the  amount  of  the  estate  ? 
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Note.  Before  finding  the  power  of  the  ratio  \^,  it  may  be 
reduced  to  an  improper  fraction=§,  or  to  a  decimal,  Vi). 
5^—1  1*55—1 

X  1000  =  13187J-;  or, X  1000  — 


j€13187'50  =  ^13187  10s.  Ans.         r5— I 
Compound  Interest  hy  Progression. 

S\  108.  1.  What  is  the  amount  of  o^4  for  5  years,  at  6 
per  cent  compound  interest  ? 

We  have  seen  (^  86)  ih^i  compound  interest  is  that  which 
arises  from  adding  the  interest  to  the  principal  at  the  close 
of  each  year,  and,  for  the  next  year,  casting  the  interest  on 
that  amount,  and  so  on.  The  amount  of  £\  for  one  year 
is  rOG;  if  the  principal,  therefore,  be  multiplied  by  I'OG, 
the  product  will  be  its  amount  for  one  year  ;  this  amount 
multiplied  by  1*06,  will  give  the  amount  (compound  inter- 
est) for  two  years  ;  and  this  second  amount  multiplied  by 
r06,  will  give  the  amount  for  three  years ;  and  so  on. 

Hence,  the  several  amounts  arising  from  any  sum  at  com* 
pound  interest,  form  a  geometrical  series^  of  which  the  prin- 
cipal is  the^^rs^  term;  the  amount  of  ^1  or  $1,  &c.  at  the 
given  rate  per  cent,  is  the  ratio ;  the  time,  in  years,  is  one 
less  than  the  number  of  terms  ;  and  the  last  amount  is  the 
last  term. 

The  last  question  may  be  resolved  into  this  :  If  the  first 
term  be  4,  the  number  of  terms  6,  and  the  ratio  .1*06,  what 
is  the  last  term  1 
l*065=r338,  and  1*338 X4=:.£5*352+.  Ans.  £5  7s.  O^d. 

Note  1.  The  powers  of  the  amounts  of  ^1,  at  5  and  at  6 
per  cent,  may  be  taken  from  the  table  under  U  85.  Thus, 
opposite  5  years  under  6  per  cent,  you  find  1*338,  &c. 

Note  2.  The  several  processes  may  be  conveniently  exhi- 
bited by  the  use  of  letters,  thus  :t- 
Let  P  represent  the  Principal. 

R         **  Ratio  or  the  amount  of  <£l,  &c.  for  1  yr. 

T         *'  Time  in  years. 

A         *'  Amount. 

When  two  or  more  letters  are  joined  together,  like  a 
word,  they  are  to  be  multiplied  together.  Thus,  PR.  im- 
plies, that  the  principal  is  to  be  multiplied  by  the  ratio. 
When  one  letter  is  placed  above  another,  like  the  index  of 
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a  power,  the  Jirst  is  to  be  raised  to  a  power,  whose  index 
is  denoted  by  the  second.  Thus  Rt.  implies  that  the  ratio 
is  to  be  raised  to  a  power  whose  index  shall  be  equaJ  to  tlie 
time,  that  is,  the  number  of  years. 

2.  What  is  the  amount  of  .£40  for  11  years,  at  5  per  cent 
<M>inpound  interest  ? 

Rt.  X  P=A  ;|therefore,  1  '05  ^  ^  X  40=C8'4.   A  ns.  £68  8s. 

3.  What  is  the  amount  of  ^6  for  4  years,  at  10  per  cent 
compound  interest  ?  Ans.  £S  15s.  8d- 

4.  If  the  amount  of  a  certain  sum  for  5  years  at  6  per 
cent  compound  interest,  be  £5  7s.  O^d.,  what  is  that  sum, 
or  principal  ? 

If  the  number  of  terms  be  6,  the  ratio  1*06,  and  the  last 
term  5*352,  what  is  the  first  term  ? 

This  question  is  the  reverse  of  the  last;  therefore, 
A  5^352 

=  P ;  or =  4.  Ans.  £i, 

Rt.  r338 

5.  What  principal,  at  10  per  cent  compound  interest, 
will  amount,  in  4  years,  to  ^8'7846.  Ajis.  £6. 

6.  What  is  the  present  worth  of  ^68  8s.,  due  11  years 
hence,  discounting  at  the  rate  of  5  per  cent  compound  in- 
terest ?  Jins.  £iO. 

7.  At  what  rate  per  cent  will  £6  amount  to  a^8*7846  in 
4  years  ? 

If  the  first  term  be  6,  the  last  terra  8'7846,  and  the  num- 
ber of  terms  5,  what  is  the  ratio  ? 
A  8'7846 

—  ==  Rt.  that  is, ==  r4641  =  the  4th  power  of 

P  6 

the  ratio ;  and  then,  by  extracting  the  4th  root,  we  obtain 
1*10  for  the  ratio.  Ans.  10  per  cent. 

8.  In  what  time  will  ^6  amount  to  ^8*7846,  at  10  per 
cent  compound  interest  ? 

A  8*7846 

—  r=RT.  thatis, =r4641=l*]0T  ;  therefore,  if 

P  6 

we  divide  1*4641  by  1*10,  and  then  divide  the  quotient 
thence  arising  by  1*10,  and  so  on,  till  we  obtain  a  quotient 
that  will  not  contain  1*10,  the  number  of  these  divisions  will 
be  the  number  of  years.  »  •^ws.  4  years. 
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9.  At  5  per  cent  compound  interest,  in  what  time  will 
i:40  amount  to  £68  8s.  ? 

Having  found  the  power  of  the  ratio  l'Q5,  as  before, 
which  is  1'71,  you  may  look  for  this  number  in  the  table 
under  the  given  rate,  5  per  cent,  and  against  it  you  will 
find  the  number  of  years.  Jlns.  11  years. 

10.  At  G  per  cent  compound  interest,  in  what  time  wdl 
£^  amount  to  =£5  7s.  O^d.  Ans.  5  years. 

Annuities  at  Compound  Interest. 

IT  109.  It  may  not  be  amiss,  in  this  place,  briefly  to 
show  the  application  of  compound  interest,  in  computing 
the  amount  and  present  worth  of  annuities. 

An  annuity  is  a  sum  payable  at  regular  periods  of  one 
year  each,  either  for  a  certain  number  of  years,  or  during 
the  life  of  the  pensioner,  or  for  ever. 

When  annuities,  rents,  &c.  are  not  paid  at  the  time  they 
become  due,  they  are  said  to  be  in  arrears. 

The  sum  of  all  the  annuities,  rents,  &c.  remaining  un- 
paid, together  with  the  interest  on  each,  for  the  time  they 
have  remained  due,  is  called  the  amount. 

1.  What  is  the  amount  of  an  annual  pension  of  .i^lOO, 
which  has  remained  unpaid  4  years,  allowing  6  per  cent 
compound  interest  ? 

The  last  year's  pension  will  be  <£100,  without  interest ; 
the  last  but  one  will  be  the  amount  of  ciMOO  for  one  year ; 
the  last  but  two  the  amount  (compound  interest)  of  cf  100 
for  two  years,  and  so  on  ;  and  the  sum  of  these  several 
amounts  will  be  the  answer.  We  have  then  a  series  of 
amounts,  that  is,  a  geometrical  series,  (^j  108)  to  find  the 
sum  of  all  the  terms. 

If  the  first  term  be  100,  the  number  of  terms  4,  and  tm- 
ratio  r06;  what  is  the  sum  of  all  the  terms  1 

Consult  the  rule  under  ^j  107,  ex.  11. 

; X  100=437'45.  Ans.  c€437  Us. 

'06 
Hence,  when  the  annuity,  the  time,  and  rate  per  cent, 
are  given,  to  find  the  amount — Raise  the  ratio  (the  amount 
o{ £\,  &c.  for  one  year)   to  a  power  denoted  by  the  num- 
ber of  vears:  from   tliis  power   subtract  1,  then  divide  the 
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reinainili»i  by  the  ratio  less  1,  and  the  quotient  multipliQdj 
hy  the  annuity,  will  be  the  amount.  ) 

Notf.  The  powers  of  the  amounts,  at  5  and  G  per  cent 
up  to  the  24  th,  may  be  taken  from  the  table  under  ]]  85. 

2.  "What  is  the  amount  oi'an  annuity  of  .;£'50,  it  being  in 
arrears  20  yeal:s,  aJlowing  5  per  cent  compound  interest  ? 

Ans.  cf  1653  5s.  9^d. 

3:  If  the.  annual  rent  of  a  hc^se,  which  is  ,£150,  be  in 
arrears  4  years,  whflt  is  the  amount,  allowing  ten  per  cent 
compound  interest?  Ans.  £(yji)  3s. 

4.  To  how  much  would  a  salary  of  £500  per  annum 
amount  in  14  years,  the  money   being   improved  at  six  per 

cejit  compound  interest? in  10  years  ? in  20  years? 

^in  22  years  ? in  24  years  ? 

Ans.  to  the  last,  .£25407  15s. 

IT  110.  If  the  annuity  is  paid  in  advance,  or  if  it  be 
bought  at  the  beginning  of  the  first  year,  the  sum  which 
ought  to  be  given  for  it  is  called  the  present  worth. 

5.  What  is  the  presentv  worth  of  an  annual  pension  of 
,£100,  to  continue  for  four  years,  allowing  6  per  cent  com- 
pound interest  ? 

The  present  worth  is  evidently  a  sum  which,  at  six  per 
cent,  compound  interest,  would,  in  four  years,  produce  an 
amount  equal  to  the  amount  of  the  annuity  in  arrears  the 
same  time. 

By  the  last  rule  we  find  the  amount=^437'45,  and  by 
the  directions  under  1]  108,  ex.  4,  we  find  the  present  worth 
=r£34651.  Ans.  £346  10s.  4^d. 

Hence,  to  find  the  present  worth  of  any  annuity, — First 
find  its  amount  in  arrears  for  the  whole  time ;  this  amount, 
divided  by  that  power  of  the  ratio  denoted  by  the  number 
of  years,  will  give  the  present  worth. 

6.  What  is  the  present  worth  of  an  annual  salary  of  £100 
to  continue  twenty  years,  allowing  five  per  cent  ? 

Ans.  £1246  4s.  4f  d. 
The  operations  under  this  rule  being  somewhat  tedious^ 
we  subjoin  a 
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TABLE 

Showing  the  present  worth  of  XI  cr  $1  annuity,  at  5  and  6  per  cent, 
compound  ii/lerest,  for  any  number  of  years  from  1  to  34. 


Years 

D  percent. 

1 

0'95238 

2 

1 '8594 1 

3 

2'72325 

4 

3'54595 

5 

4^32948 

G 

5'07569 

7 

5'78637 

8 

6'4632l 

9 

7*10782 

10 

7'72173 

11 

8'3064l 

12 

8'S6325 

13 

9*39357 

14 

9'89864 

15 

10*37966 

IG 

10*83777 

17 

11*27407 

6  per  cent. 

Years 

0'94339 

18 

r 83339 

19 

2'67301 

20 

3-4651 

21 

421236 

22 

4'91732 

23 

5'58238 

24 

6*20979 

25 

6'80169 

26 

7*36008 

27 

7*88687 

28 

8'38384 

29 

8^85268 

30 

9'29498 

31 

9*71225 

32 

1040589 

33 

10*47726 

34 

5  per  ceiit. 

11*68958 

12'08532 

12*46221 

12'82115 

13'163 

13'48807 

13'79S64 

14*09394 

14'37518 

14'64303 

l4'S98i3 

15*14107 

15*37245 

15'59281 

15*80268 

16*00255 

16*1929 


6  percent. 
10'8276' 
]1'15811 
11*46902 
11 '76407 
12*04158 
12*30338 
12'55035 
12*78335 
13'00316 
13*21053 
13*40616 
13*59072 
13*76483 
13'92908 
14*08398 
14*22917 
14'36613 


It  is  evident  that  the  present  worth  of  £2  annuity  is  two 
times  as  much  as  that  ofc£l  ;  the  present  worth  of  c£3  will 
be  three  times  as  much,  &,c.  Hence,  to  find  the  present 
worth  of  any  annuity  at  5  or  6  per  cent, — Find  in  this  table 
the  present  worth  of  £l  annuity,  and  multiply  it  by  the 
given  annuity,  and  the  product  will  be  the  present  worth. 

7.  What  ready  money  will  purchase  an  annuity  of  ^150, 
to  continue  30  years  at  5  per  cent  compound  interest  ? 

The  present  worth  of  ^1  annuity,  by  the  table,  for  thirty 
years,  is  15*37245  ;  therefore,  15*37245  Xl50=c£2305*867 
=£2305  17s.  4d.  Ans. 

8.  What  is  the  present  worth  of  a  yearly  pension  of  £4:0, 

to  continue  ten  years  at  6  per  cent  compound  interest? 

at  5  per  cent  ? to  continue  fifteen  years  ? 20  years  ? 

25  years  ? 34  years  ? 

Ans.  to  the  last,  £647  14s.  3^d. 
When  annuities  do  not  commence  till  a  certain  period  of 
time  has  elapsed,  or  till  some  particular  event  has  taken 
place,  they  are  said  to  be  in  reversion. 
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0.  What  is  the  pfeseut  worth  of  £100  annuity,  to  be  con- 
tinued tour  years,  but  not  to  commence  till  two  years  hence, 
allowing  6  per  cent  compound  interest  1 

The  present  worth  is  evidently  a  sum  which,  at  6  per 
cent  compound  interest,  would,  in  two  years,  produce  an 
amount  equal  to  the  present  worth  of  the  annuity,  were  it 
to  commence  immediately.  By  the  last  rule,  we  fmd  the 
present  worth  of  the  annuity,  to  commence  immediately,  to 
be  c£346'ol,  and  by  directions  under  IT  10§,  ex.  4,  we  find 
the  present  worth  of  £346'51  for  two  years  to  be  i^308'393. 

Am.  c£308  7s.  lO^-d. 

Hence,  to  find  the  present  worth  of  any  annuity  taken  in 
reversion,  at  compound  interest, — First,  find  the  present 
worth,  to  commence  immediately,  and  this  sum,  divided  by 
the  power  of  the  ratio,  denoted  by  the  time  in  reversion, 
will  give  the  answer. 

iO.  What  ready  money  will  |^urchase  the  reversion  of  a 
lease  of  =£60  per  annum^  to  continue  6  years,  but  not  to 
commence  till  the  end  of  three  years,  allowing  6  per  cent 
compound  interest  to  the  purchaser  ? 

The  present  worth  to  commence  immediately,  we  find  lo 
295'039 

be  295'039,  and z=247'72     Ans.  £\l\l  14s.  4f  d. 

1'063 

It  is  plain,  the  same  result  will  be  obtained  by  finding  the 
present  worth  of  the  annuity,  to  commence  immediately, 
and  to  continue  to  the  end  of  the  time,  that  is  3-|-6=9 
years,  and  then  subtracting  from  this  sum  the  present  worth 
of  the  annuity,  continuing  for  the  time  of  the  reversion,  3 
years.  Or,  we  may  find  the  present  worth  of  =£"1  for  the  2 
times  by  the  table,  and  multiply  their  difference  by  the  given 
annuity.     Thus,  by  the  table. 

The  whole  time,  9  years=6'80169 

The  time  in  reversion,  3     "     zz:2'67301 


Difference,     4' 12868 
60 


.^^247'72080 
£247'72080==£247  14s.  4|d.  Ans. 
11.  What  is  the  present  worth  of  a  lease  of  <£100,  to  coi> 
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tinue  20  years,  but  not  to  commence  till  the  end  of  4  years, 

allowing  5  per  cent? —what,  if  it  be  G  years  in  reversion  ? 

-8  years? 10  years  ? 14  years? 

1]  111.  12.  What  is  the  worth  of  a  freehold  estate  of 
which  the  yearly  rent  is  ^60,  allowing  to  the  purchaser  6 
per  cent? 

In  this  case,  the  annuity  continues /or  ever,  and  the  es- 
tate is  evidently  worth  a  sum  of  which  the  yearly  interest  is 
equal  to  the  yearly  rent  of  the  estate.  The  principal  mul- 
tiplied by  the  rate  gives  the  interest ;  therefore,  the  interest 
divided  by  the  rate  will  give  the  principal;  60-i-'06=:1000. 

Ans.  c£1000. 
Hence,  to  fmd  the  present  worth  of  an  annuity,  continu- 
ing for  ever, — Divide  the  annuity  by  the  rate  per  cent,  and 
the  quotient  will  be  the  present  worth.  \ 

Note.  The  worth  will  be  t1ie  same,  whether  we  reckon 
simple  or  compound  interest ;  for  since  a  year's  interest  of 
the  price  is  the  annuiti/,  the  profits  arising  from  that  price 
can  neither  be  more  nor  less  than  the  profits  arising  from 
the  annuity,  whether  they  be  employed  at  simple  or  com- 
pound interest. 

13.  What  is  the  worth  of  c£100  annuity,  to  continue  for 

ever,  allowing  to  the  purchaser  4  per  cent?  allowing 

5  per  cent? 8  per  cent? 10  per  cent  ? 15 

per  cent  ? 20  per  cent  ?  Ans.  to  the  last,  £500. 

14.  Suppose  a  freehold  estate  of  <£60  per  annum,  to  com- 
mence two  years  hence,  be  put  on  sale ;  what  is  its  value, 
allowing  the  purchaser  6  per  cent  ? 

Its  present  worth  is  a  sum  which,  at  6  per  cent  compound 
interest,  would  in  two  years  produce  an  amount  equal  to  the 
worth  of  the  estate  if  entered  on  immediately. 

60 

—  =£lOOO=the  worth,  if  entered  on  immediately, 

*0G 

£1000 

and ==i:889'996z=£889  19s.  lid.  the  present  worth. 

1'062 

The  same  result  may  be  obtained  by  subtracting  from 
the  worth  of  the  estate,  to  commence  immediately,  the  pre- 
sent worth  of  the  annuity  60,  for  two  years,  the  time  of 
reversion.      Thus,  by  the  table,  the  present  worth  of  £1  for 

m 
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two  years  is  r83339  X  60=1  I0'0034=:present  worth  of  je<JO 
for  two  years,  and  jeiOOO— -110'0034  =  i;889'9y6G=i:889' 
19s.  lid.  Arts,  as  before. 

15.  What  is  the  present  worth  of  a  perpetual  annuity  of 
c^lOO,  to  commence  6  years  h^nce,  allowing  the  piirchaser 

o  per  cent  compound  interest  ? what,  if  8  years  in  re* 

version  ? ^10  years  1 — ^4  years  ? -30  years  ? 

Ans.  to  the  last,  =£462  15s.  l-]d. 

The  foregoing  examples  in  compound  interest  have  been 
confined  io  yearly  payments  ;  if  the  payments  are  half-yearly, 
we  take  half  the  principal  or  annuity,  half  the  rate  per  cent, 
and  twice  the  number  of  years,  and  work  as  before,  and  so 
for  any  other  part  of  a  year. 

QUESTIONS, 
i.  What  is  a  geonwitrical  progression  or  series  ?  2.  What  is  the 
I'atio  ?  3.  When  the  first  term,  the  ratio  and  the  number  of  terms,  are 
given,  how  do  you  find  the  last  term  ?  4.  When  the  extremes  and  ra- 
tio are  given,  how  do  you  find  the  sum  of  all  the  terms  i  5.  When  the 
first  term,  the  ratio,  and  the  number  of  terms  are  given,  how  do  you 
find  the  amount  of  the  series  %  C.  When  the  ratio  is  a  fraction,  how 
do  you  proceed  I  If.  What  is  compound  interest  ?  8.  How  does  it 
appear  that  the  amounts  arising  by  compound  interest,  form  a  geome- 
trical series  ?      9.  What  is  the  ratio  in  compound  interest? the 

number  of  terms  ?— ^—  the  first  term  '\ the  last  term?    10.  When 

the  rate,  the  time  and  the  principal  are  given,  how  do  you  find  the 
amount  ?— — 11.  When  A  11  and  T  are  given,  how  doyou  find  P  ?  12. 
When  A  P  ana  T  are  given,  how  do  you  find  R  ?  13.  When  A  P  and 
R  are  given,  how  dO  you  find  T?  14.  What  is  an  artnuity  ?  15, 
Whesi  are  annuities  said  to  be  in  arrears  I  16.  What  is  the  amount  ? 
17.  In  a  geometrical  series,  to  what  is  the  amount  of  an  annuity  equi- 
valent?    18.  How  do  you  find  the  amount  of  an  annuity,  at  compound 

interest?     19.  VVHiat  is  the  present  worth   of  an  annuity  ?  iiow 

computed  at  compound  interest ']-- — -—  how  found  by  the  table  1  20. 
What  is  understood  by  the  term  reversion  I     21.  How  do  you  find  the 

present  worth  of  an  annuity,  taken    in   reversion? by  the  table? 

22,  How  do  you  find  the  present  worth  of  a  freehold  estate,  or  a  per- 
pciual  annuity  T ^  the  same  taken  in  reversion  ? "by  the  table  ^ 


f[  113,  Permutation  is  the  method  of  finding  how 
Many  different  ways  the  order  of  any  number  of  things  may 
jbe  varied  or  changed. 
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1.  Four  gentlemen  agreed  to  dine  together,  so  long  as 
they  could  sit  every  day  in  a  different  order  or  position  ; 
how  many  days  did  they  dine  together  1 

Kad  there  been  but  two  of  them,  a  ahd  h,  they  could  sit 
only  in  2  times  1  (1x2=2)  different  positions,  thus,  a  by 
and  b  a.  Had  there  been  three,  a  b  and  c,  they  could  sit 
in  1X2X3=6  different  positions;  for,  beginning  the  order 
with  a,  there  will  be  two  positions,  viz  a  b  c,  and  a  c  b ; 
next  beginning  with  b,  there  will  be  two  positions,  b  a  c, 
and  b  ca;  lastly,  beginning  with  c,  we  have  cab,  and  cba, 
that  is,  in  all,  1X2X3=6  different  positions.  In  the  same 
manner  if  tlxfere  be  four,  the  difierent  positions  will  be 
1X2X8X4=24.  Ans.  24. 

Hence,  to  find  the  number  of  different  changes  or  per- 
mutations, of  which  any  number  of  different  things  are  ca* 
pable, — Multiply  continually  together  all  the  terms  of  the 
natural  series  of  numbers,  from  one  up  to  the  given  number, 
and  the  last  product  will  be  the  answer. 

2.  How  many  variations  may  there  be  in  the  position  of 
the  nine  digits  ?  Jins.  362880. 

3.  A  man  bought  25  cows,  agreeing  to  pay  for  them  one 
penny  for  every  different  order  in  which  they  could  all  be 
placed  ;  how  much  did  the  cows  cost  him  ? 

Ans.  ^64630041847212441600000. 

4.  A  certain  church  has  8  bells  ;  how  many  changes  may 
be  rung  upon  them  ?  Ans.  40320. 


Miscellaneous  examples. 

^  113.      1.    44-6X7—1=60. 

A  line,  or  vinadum,  drawn  over  several  numbers,  signi^ 
fies  that  the  numbers  under  it  are  to  be  taken  jointly,  or  as 
one  whole  number. 

2.    9--8+4X8+4— 6=how  many?  ^ns.  30, 


3.  7+4— 2-1-3+40X5— how  many  ?  Ans.  230. 

3+6—2x4—2 
^'  2x2      ^=howmany?  Ans.^^. 

5.  T'here  are  2  numbers  ;  fhe  greater  is  25  times  78,  and 
their  difference  is  9  times  15 ;  their  sum  and  product  are 
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required.      Ans.  .37-65  is  their  sum,  3539250  their  product. 

0.  Wliat  is  the  difference  between  thrice  five  and  thirty, 
and  thrice  thirty-five  ?     35+3— 5X 3-|-3d=60,  Ans. 

7.  What  is  the  difference  between  six  dozen  dozen,  and 
half  a  dozen  dozen  ?  Ans.  792. 

S.   What  number  divided  by  7  will  make  6488? 

9.  What  number  multiplied  by  6  will  make  2058  ? 

10.  A  gentleman  went  to  sea  at  17  years  of  age;  8  years 
after,  he  had  a  son  born,  v/ho  died  at  the  age  of  35  ;  after 
whom  the  father  lived  twice  20  years;  how  old  was  the 
father  at  his  death?  A71S.  100  years. 

11.  What  number  is  that  which,  being  multiplied  by  15, 
the  product  will  be  |  ?  |-^l5=ji^,  Ans. 

12.  What  decimal  is  that  which,  being  multiplied  by  15, 
the  product  will  be  '75  ?  '75-^1 5='05,  Ans. 

13.  What  is  the  decimal  equivalent  to  -r^  ?  Ans.  '0285714 

14.  What  fraction  is  that,  to  which  if  you  add  f ,  the  sum 
will  be  f  ?  Ans.  ^. 

15.  What  number  is  that,  from  which  if  you  take  f ,  the 
remainder  will  be  :^  ?  Ans.  |^-. 

16.  What  number  is  that,  which  being  divided  by  f ,  the 
quotient  will  be  21  ?  Ans.  ]5f. 

17.  What  number  is  that,  from  which  if  you  take  |  of 
itself,  the  remainder  will  be  12  ?  Ans.  20. 

IS.  What  number  is  that,  to  which  if  you  add  f  of  |  of 
itself,  the  whole  will  be  20  ?  Ans.  12. 

19.  Whatnumber  isthatofwhich9isthe§part?  Ans.  13^. 

20.  A  farmer  carried  a  load  of  produce  to  market ;  he  sold 
780ft)s  of  pork,  at  3d.  per  !b  ;  250ft)s  of  cheese,  at5d.  per  lb  ; 
I541bs  of  butter,  at  lOd.  per  tb.  In  pay  he  received  60tbs 
of  sugar,  at  7d.  per  lb;  15  gallons  of  molasses,  at  2s,  3d.  per 
gallon;  ^  barrel  of  mackerel,  at  18s.  9d. ;  4  bushels  of  salt, 
at  6s.  4d.  per  bushel ;  and  the  balance  in  money ;  how  much 
money  did  he  receive  ?  Ans.  £15  14s.  8d. 

21.  A  farmer  carried  his  grain  to  market,  and  sold  75  bush- 
els of  wheat  at  7s.  3d.  per  bushel ;  64  bushels  of  rye  at  4s.  9d. 
per  bushel ;  142  bushels  of  corn,  at  2s.  6d.  per  bushel.  In 
exchange,  he  received  sundry  articles  : — 3  pieces  cloth,  each 
containing  31  yds.  at8s.  9d.  per  yd.  ;  2  quintals  fish,  1  Is.  6d. 
per  quintal ;  8  hhds.  salt,  ^1  Is.  6d.  per  hhd.  and  the  balance 
in  money  ;  how  much  money  did  he  receive  ?     Ans.  ^9  14s 
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2'2.  A  man  exchanges  760  gallons  of  molasses,  at  2s.  per 
gallon,  for  66i  cwt.  of  cheese  at  £i  per  cvvt.  ;  how  much 
will  be  the  balance  in  his  favor  ?  Ans.  £0  10s. 

23.  Bought  84  yds.  of  cloth  at  Os.  3d.  per  yd. ;  how  mUch  did 
it  come  to  ?  how  many  bushels  of  wheat  at  7s.  6d.  per  bushel, 
will  it  take  to  pay  fox  it  ?  Ans.  to  the  last,  70  bushels. 

24.  A  man  sold  342fts  of  beef  at  4d.  per  lb,  and  received 
his  pay  in  molasses  at  2s.  per  gallon ;  how  many  gallons  did 
he  receive  ?  Ans.  57  gallons, 

25.  A  man  exchanged  70  bushels  of  rye  at  4s.  6d.  per 
bushel,  for  40  bushels  of  wheat  at  7s.  per  bushel,  and  re- 
ceived the  balance  in  oats  at  2s.  per  bushel  ;  how  many 
bushels  of  oats  did  he  receive?  Ans.  174. 

26.  How  rhany  bushels  of  potatoes  at  Is.  6d.  per  bushel, 
must  be  given  for  32  bushels  of  barley  at  2s.  6d.  per  bushel  ? 

Ans.  53^  bushels. 

27.  How  much  salt,  at  Sl'SO  per  bushel,  must  be  given 
in  exchange  tor  15  bushels  of  oats,  at  2s.  3d.  per  bushel  ? 

Note.  It  will  be  recollected  that  when  the  price  and  cost 
are  given  to  find  the  quantity,  they  must  both  be  reduced  to 
the  same  denomination  before  dividing.       Ans.  4^  bushels. 

28.  How  much  wine,  at  $2'75  per  gallon  must  be  given 
in  exchange  for  40  yards  of  cloth  at  7s.  6d.  per  yard  ? 

Ans.  21y\  gallons. 

29.  A.  had  41  cwt.  of  hops  at  30s.  per  cvvt.  for  which  B, 
gave  him  £20  in  money,  and  the  rest  in  prunes  at  5d.  per  tb. ; 
how  many  prunes  did  A.  receive?         Ans.  17cwt.  3qrs.  41b, 

30.  A.  has   linen  cloth  worth  2s.   6d.   per  yard;  but  in 
bartering  he  will  have  2s.  9d.  per  yard  ;  B.  has  broadcloth 
worth  18s.  9d.  per  yard,  ready  money ;  at  what  price  ought  , 
the  broadcloth  to  be  rated,^  in  bartering  with  A.  ? 

SOd.  :  35d.  ::  225d.  :  262^d.  ans.  Or,  .^  of225d  — £1 
Is.  10;i^d.  ans.  The  two  operations  will  be  seen  to  Be  ex- 
actly alike. 

31.  If  cloth  worth  2s.  per  yard,  cash,  be  rated  in  barter 
at  2s.  6d.,  how  should  wheat,  worth  8s.  cash,  be  rated  in 
exchange  for  the  cloth  ?  Ans.  lOs.   , 

32.  if  4  bushels  of  corn  cost  $2,  what  is  it  per  bushel?' 

33.  If  9  bushels  of  wheat  cost  c£*3  7s.  6d.  what  is  that  per 
bushel  /  Ans.  7s.  6d. 

34.  If  40  sheep  cost  £25,  what  is  that  per  head?    ' 
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3o.  If  3  bushels  of  oats  cost  7s.  Gd.  how  much  are  they 
per  bushel.^  Ans.  2s.  6cl. 

36.  If  23  yards  of  broadcloth  cost  £Ql  Os.  what  is  the 
price  per  yard  ?  Ans.  19s  Cd. 

'37.  At  2s.  6d.  per  bushel,  how  much  corn  can  be  bought 
for  lOs.  Ans.  4  bushels. 

'33.  A  man  haying  c£25,  would  lay  it  out  in  sheep,  at  12s. 
(k\.  a-piece,  how  many  can  he  buy  ?  Ans.  40. 

39.  If  20  cows  cost  £75,  what  is  the  price  of  one  cow"? 
of  2  cows  ? of  5  cows  ? of  15  cows  ? 

Ans.  to  the  last.  £56  Ss. 

40.  If  7  men  consume  24lfes  of  meat  in  one  week,  how 

much  would  one  man  consume  in  the  same  time  t 2  men  ? 

o  men  ? 10  men  ?  Ans.  to  the  last,  34f  lbs. 

Noti.  Let  the  pupil  also  perform  these  questions  by  the 
rule  of  proportion. 

41.  If  I  pay  £1  10s.  for  the  use  of  <£25,  how  much  must 
I  pay  for  the  use  of  c£l8  15s.  ?  Ans  £1  2s.  Gd. 

42.  What  premium  must  I  pay  for  the  insurance  of  my 
house  against  loss  by  fire,  at  the  rate  of  ^  per  cent,  that  is, 
J-  pound  for  100  pounds,  if  my  house  be  valued  at  =£'2475? 

Ans.  ^12  7s.  Gd. 

43.  What  will  be  the  insurance,  per  annum,  of  a  store 
antl  contents,  valued  at  £9876  8s.  at  1^  per  centum  ? 

Ans.  ^148  2s.  lid. 

44.  What  commission  must  I  receive  for  selling  c€478 
worth  of  books  at  8  per  cent  1  Ans.  £3S  4s.  9^d- 

45.  A  merchant  bought  a  quantity  of  goods  for  ^^734, 
and  sold  them  so  as  to  gain  21  per  cent ;  how  much  did  he 
gain,  and  for  how  much  did  he  sell  his  goods? 

Ans.  to  the  last,  .£888  2s.  9^d. 

46.  A  merchant  bought  a  quantity  of  goods  at  Montreal, 
for  £500,  and  paid  c£43  for  their  transportation  ;  he  sold 
them  so  as  to  gain  24  per  cent  on  the  whole  cost ;  for  how 
much  did  he  sell  them  ?  Ans.  £673  Gs.  4f  d. 

47.  Bought  a  quantity  of  books  for  £64,  but  for  cash  a 
discount  of  12  per  cent  was  made ;  what  did  the  books  cost  2 

I  Ans.  £o6  6s.  4f  d. 

48.  Bought  a  book,  the  price  of  which  was  marked  £1 
2s.  Gd.,  but  for  cash  the  bookseller  will  sell  it  at  33^  per 
cent  discount ;  what  is  the  cash  price  ?  Ans.  15s 
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49.  I  bought  a  cask  of  liquor,  containing  120  gallons, 
for  ^42 ;  for  how  much  must  I  sell  it  to  gain  15  per  cent  ? 
how  much  per  gallon  ?  Ans  to  the  last,  4s.  O^d. 

50.  Bought  a  cask  of  sugar,  containing  740  pounds,  for  . 
£59  4s. ;  how  'must  I  sell  it  per  pound,  to  gain  25  per  cent  ? 

Arfs.  2s. 

51.  What  is  the  interest  at  6  per  cent,  of  .£71  Os.  4fd. 
for  17  months  12  days  ?  Ans.  £6  3s.  6fd. 

52.  What  is  the  hiterest  of  ^£487  Os.  Ofd.  for  18  months? 

Ans.  £43  16s.  7^d. 

53.  What  is  the  interest  of  $8*50  for  7  months? 

Ans.  8 '297^. 

54.  What  is  the  interest  of  £1000  for  5  days  ?  Ans.  16s.  8d. 

55.  What  is  tlie  interest  of  10s.  for  ten  years  ?     Ans.  6s. 

56.  What  is  the  interest  of  884'25  for  15  months  and  7 
days,  at  7  per  cent  ?  Ans.  $7'486-|- 

57.  What  is  the  interest  of  $154'0l  for  2  years,  4  months 
and  3  days,  at'5  per  cent?  Ans.  $18'032. 

58.  What  sum  put  to  interest  at  6  per  cent,  will  in  two 
years  and  6  months,  amount  to  ^150?     ,  Ans.  8i30'434-[- 

Note.  See  ]]  79. 

59.  I  owe  a  man  £475  lOs.  to  be  paid  in  16  months  with- 
out interest ;  what  is  the  present  worth  of  that  debt,  the  use 
of  money  being  worth  6  per  cent  ?  Ans.  <£440  5s.  6^d. 

60.  What  is  the  present  worth  of  JEIOOO  payable  in  four 
years  and  2  months,  discounting  at  the  rate  of  6  per  cent  ? 

61.  Bought  articles  to  the  amount  of  j£500,  and  sold  them 
for  £575,  how  much  was  gained  ? 

What  per  cent  was  gained?  that  is,  how  many  p"bunds 
were  gained  on  each  £100  laid  out  ?  If  £500  gain  £75, 
what  does  £^100  gain?  Ans.  15  per  cent. 

62.  Bought  cloth  at  £3  10s.  per  piece,  and  sold  it  at  £4" 
5s.  per  piece ;  how  much  was  gained  per  centum  ?  Ans.  21f . 

63.  A  man  bought  a  cask  of  liquor,  containing  126  gal- 
lons for  £283  10s.  and  sold  it  out  at  the  rate  of  £2  15s.  per 
gallon?  how  much  was  his  whol&-gain  ?  how  much  per  gal- 
Ion  ?  how  much  per  cent  ? 

Ans.  His  whole  gain  £^63;  per  gallon  10s.  which  is  22f 
per  centum. 

64.  If  £100  gain  £6  in  12  months,  in  what  time  will  it 
gain  £4  ? £10  ? £14  ?  Ans.  to  the  last,  28  months. 
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6;>.  In  what  time  will  ^£5i  10s.  at  6  per  cent,  gain  £2 
3s.  7^(1.  Arts.  8  months. 

66.  Twenty  men  built  a  certain  bridge  in  60  days,  but  it 
being  carried  away  in  a  freshet,  it  is  required  how  many 
fflen  can  re-build  it  in  50  days  ?  • 

dai/s.         days.         men. 
50      :      00     :  :     20     :     24  men.     Ans 

67.  If  a  field  will  feed  7  horses  8  weeks,  how  long  will  it 
feed  28  horses  ?  Ans.  2  weeks. 

68.  If  a  field  20  rods  in  length  must  be  8  rods  in  width 
to  contain  an  acre,  how  much  in  width  must  be  a  field  16 
rods  in  length,  to  contain  the  same.^  Ans.  10  rods. 

69.  If  I  purchase  for  a  cloak  twelve  yards  of  plaid  |  of  a 
yard  wide,  how  much  bocking  li  yards  wide  must  I  buy  to 
line  it  ?  Ans.  5  yards. 

70.  If  a  man  earn  £\S  15s.  in  5  months,  how  long  mu.st 
he  work  to  earn  £\\61  Ans.  30f  months. 

71.  B.  owes  C.  c£540,  but  B.  not  being  worth  so  much 
money,  C.  agrees  to  take  15s.  on  a  pound ;  what  sum  must 
C.  receive  for  the  debt  ?  Ans.  ^405. 

72.  A  cistern  whose  capacity  is  400  gallons,  is  supplied 
by  a  pipe  which  lets  in  7  gallons  in  5  minutes ;  but  there  is 
a  leak  in  .the  bottom  of  the  cistern  which  lets  out  2  gallons 
in  6  minutes.  Supposing  the  cistern  empty,  in  what  time 
would  it  be  filled  ? 

In  one  minute  ^  of  a  gallon  is  admitted,  but  in  the  same 
time  I  of  a  gallon  leaks  out.  Ans.  6  hours  15  minutes. 

73.  A  ship  has  a  leak  which  will  fill  it  so  as  to  make  it 
sink  in  ten  hours ;  it  has  also  a  pump  which  will  clear  it  in 
15  hours  ;  now  if  they  begin  to  pump  when  it  begins  to  leak, 
in  what  time  will  it  sink  1 

In  one  hour  the  ship  would  be  ^V  filled  by  the  leak,  but 
in  the  same  time  it  would  be  y^-  emptied  by  the  pump. 

Ans.  30  hours. 

74.  A  cistern  is  supplied  by  a  pipe  which  will  fill  it  in 
40  minutes ;  how  many  pipes  of  the  same  size  will  fill  it  in 
five  minutes  ?  Ans.  ^. 

75.  Suppose  I  lend  a  friend  .£500  for  four  months,  he 
promising  to  do  me  a  like  favour  ;  some  time  afterward,  I 
have  need  of  c£300  ;  how  long  may  I  keep  it  to  balance  the 
former  favour  ?  ^  Ans.  6f  months. 
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76.  Suppose  800  soldiers  were  in  a  garrison  with  provi- 
sions suliicient  for  2  months  ;  how  many  soldiers  must  de- 
part, that  the  provisions  may  serve  them  5  months  ?  Ans.  480. 

77.  If  my  horse  and  saddle  are  worth  £21,  and  my  horse 
be  worth  six  times  as  much  as  my  saddle,  pray  what  is  the 
value  of  my  horse?  -  Ans.  £18. 

78.  Bought  45  barrels  of  beef  at  17s.  6d.  per  barrel, 
among  which  are  16  barrels  whereof  4  are  worth  no  more 
than  3  of  the  others  ;  how  much  must  I  pay  ? 

Ans.  £35  17s.  6d. 

79.  Bought  126  gallons  of  rum  for  <£27  10s.  how  much 
water  must  be  added  to  reduce  the  first  cost  to  3s.  9d.  per 
gallon  ? 

Note.  If  3s.  9d.  buy  one  gallon,  how  many  gallons  will 
£27  10s.  buy  ?  -         Ans.  20|  gallons. 

80.  A  thief  having  24  miles  start  of  the  officer,  holds  his 
way  at  the  rate  of  6  miles  an  hour  ;  the  officer  pressing  on 
after  him  at  the  rate  of  8  miles  an  hour,  how  much  does  he 
gain  in  one  hour  ?  how  long  before  he  will  overtake  the 
thief?  Ans.  12  hour.s. 

81.  A  hare  starts  12  rods  before  a  hound,  but  is  not  per- 
ceived by  him  till  she  has  been  up  1^  minutes ;  she  scuds 
away  at  the  rate  of  36  rods  a  minute,  and  the  dog,  on  view, 
makes  after  at  the  rate  of  40  rods  a  minute;  how  long  will 
the  course  hold,  and  what  distance  will  the  dog  run  ? 

Ans.  14:^  minutes,  and  he  will  run  570  rods. 

82.  The  hour  and  minute  hands  of  a  watch  are  exactly 
together  at  12  o'clock  ;  when  are  they  next  together  ? 

In  1  hour  the  minute  hand  passes  over  12  spaces,  and  the 
Iiour  hand  over  one  space  ;  that  is,  the  minute  hand  gain-* 
upon  the  hour  hand  eleven  spaces  in  one  hour ;  and  it  K]u^t 
gain  twelve  spaces  to  coincide  with  it.  Ans.  Ih.  5m.  27-i"y». 

83.  There  is  an  island  20  miles  in  circumference,  and  3 
men  start  together  to  travel  the  same  way  about  it ;  A.  goes 
two  miles  per  hour,  B.  four  miles  per  hour,  and  C.  six  miles 
per  hour ;  in  what  time  will  they  come  together  again  ? 

Ans.  10  hours. 

84.  There  is  an  island  20  miles  in  circumference,  and 
two  men  start  together  to  travel  round  it ;  A.  travels  two 
miles  per  hour,  and  B.  six  miles  per  hour  ;  how  long  before* 
they  will  again  come  together? 

W 
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B.  gamis  4  miles  per  hour,  and  must  gain  twenty  miles  to 
overtake  A. ;  A.  and  B.  will  therefore  be  together  once  in 
every  five  hours. 

85.  In  a  river,  supposing  two  boats  start  at  the  same 
time  from  places  300  miles  apart ;  the  one  proceeding  up 
stream  is  retarded  by  the  current  two  miles  per  hour,  while 
that  moving  down  stream  is  accelerated  the  same  ;  if  both 
b»  propelled  by  a  steam  engine  which  would  move  them  8 
miles  per  hour  in  still  water,  how  far  from  each  starting 
place  will  the  boats  meet  1 

Arts.  ir2j-  miles  from  the  lower  place,  and  1874-  miles 
from  the  upper  place. 

86.  A  man  bought  a  pipe  ( 1 1^  gallons)  of  wine  for  i?275  ; 
he  wishes  to  fill  ]0  bottles,  4  of  which  contain  two  quarts^ 
and  6  of  them  3  pints^each,  and  to  sell  the  remainder  so  as 
to  make  30  per  cent  on  the  first  cost ;  at  what  rate  per  gal- 
lon must  he  sell  it  1  ^    Ans.  £5'936+. 

87.  Thomas  sold  150  pine  apples  at  Is.  3d.  apiece,  and 
received  as  much  money  as  Harry  received  for  a  certain 
number  of  water-melons  at  9d.  apiece  ;  how  much  money 
did  each  receive,  and  how  many  melons  had  Harry  ? 

Ans.  c£9  7s.  6d.  and  250  melons. 

88.  The  third  part  of  an  army  was  killed,  the  fourth  part^ 
taken  prisoners,  and  1000  fled ;  how  many  were  in  this  army  ? 

This  and  the  18  following  questions  are  usually  wrought 
by  a  rule  called  Position,  but  they  are  more  easily  solved 
on  general  principles.  Thus,  ^+3^=t2  of  the  army  ;  there- 
fore, 1000  is  -^^  of  the  whole  number  of  men  ;  and  if-jV  be 
1000,  how  much  is  12  twelfths,  or  the  whole  .^ 

Ans.  24000  men. 

89.  A  farmer  being  asked  how  many  sheep  he  had,  ans- 
wered that  he  had  them  in  5  fields  ;  in  the  first  were  ^  of 
his  flock,  in  the  second  ^,  in  the  third  I  in  the  fourth  yV, 
and  in  the  fifth  450  ;  how  many  had  he  1  Ans.  1200. 

90.  There  is  a  pole,  ^  of  which  stands  in  the  mud,  ^  in 
the  water,  and  the  rest  of  it  out  of  the  water  ;  required  the 
part  out  of  the  water.  ^  Ans.  -j\. 

91.  If  a  pole  be  ^  in  the  mud,  f  in  the  water,  and  6  feet 
out  of  the  water,  what  is  the  length  of  the  pole  ?  Ans.  90  feet. 

92.  The  amount  of  a  certain  school  is  as  follows  :  j^  ^* 
the  pupils  study  grammar,  f  geography,  ^-^s  arithmetic,  ^jg 
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Icarn  to  write,  and  9  learn  to  read  ;  what  is  the  numbor  of 
«ach  ? 

Ans.  o  in  grammer,  30  in  geography,  24  in  arithmetic ; 
1*2  learn  to  write,  and  9  learn  to  read. 

93.  A  man,  driving  his  geese  to  market,  was  met  by 
another,  who  said,  "Good  morrow,  si^,  with  your  hundred 
geese  ;"  says  he,  '*T  have  not  a  hundred  ;  but  if  I  had,  in 
addition  to  my  present  number,  one  half  as  many  as  I  now 
have,  and  2+  geese  more,  I  should  have  a  hundred  :"  how 
many  had  he  ? 

100 — 2 1  is  what  part  of  his  present  number  ? 

Ans.  He  had  65  geese. 

94.  In  an  orchard  of  fruit  trees,  ^  of  them  bear  apples, 
I  pears,  ^  plums,  60  of  them  peaches,  and  40,  cherries ; 
liow  many  trees  does  the  orchard  contain  ?  Ans.  1200. 

95.  In  a  certain  village,  J-  of  the  houses  are  painted  white 
I  red,  and  ^  yellow,  3  are  painted  green,  and?  areunpaint- 
ed  ;  how  many  houses  in  the  village  ?  Ans.  120. 

96.  S«ven  eighths  of  a  certain  number  exceed  four  fifths  of 
the  same  number  by  6  ;  required  the  number. 

I  —  ^=/(j  '  consequently,  6  is  ^^  of  the  required  num- 
ber. Ans.  80. 

97.  What  number  is  that,  to  which  if  ^of  itself  be  added, 
the  sum  will  be  30  ?  Ans.  25. 

9S.  What  number  is  that  to  which  if  its  ^  and  {  be  added, 
the  sum  will  be  84? 
84  =  1  4-2-|-i=J  times  the  required  number.  Ans.  48. 

99.  W^hat  number  is  that,  which,  being  increased  by  § 
and  f  of  itself,  and  by  22  more,  will  be  made  3  times  as 
much  ? 

The  number,  being  taken  1,  f ,  and  ^  times,  will  make 
2/-  times  and  22  is  evidently  what  that  wants  of  3  times, 

Ans.  30. 

100.  What  number  is  thfit,  which  being  increased  by  f , 
f   and  I  of  itself,  the  sum  will  be  234|  ?  Ans.  90. 

101.  B,  C,  and  D;  talking  of  their  ages,  C  said  his  age 
was  once  and  a  half  the  age  of  B,  and  D  said  his  age  was 
twice  and  one  tenth  the  age  of  both,  and  that  the  sum  of 
their  ages  was  93  ;  what  was  the  age  of  each  ? 

Ans.  B  12  years,  C  18  years,  D  63  years   old. 

102.  A  schoolmaster  being  asked  how  many  scholars  he 
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had,  said,  "If  I  had  as  many  more  as  I  now  have,  J  as  ma- 
ny, 4-  as  many,  ^  and  ^  as  many,  I  should  then  have  435 ;" 
Wliat  was  the  number  of  his  pupils?  Ans.  120. 

103.  B  and  C  commenced  trade  with  equal  sums  of 
money  ;  B  gained  a  sum  equal  to  |  of  his  whole  stock,  and 
C  lost  £2\){) ;  then  B.'s  money  was  double  that  of  C's  ; 
what  was  the  stock  of  each  ? 

By  the  condition  of  this  question,  one  half  of  f ,  that  is, 
f  of  the  stock,  is  equal  to  f  of  the  stock,  less  .£200; 
consequently,  je200is  f  of  the  stock.  Ans.  .£'500. 

104.  A  man  was  hired  50  days  on  thesef  conditions, — 
that  for  every  day  he  worked,  he  should  receive  3s.  9d., 
and  for  every  day  he  was  idle,  he  should  forfeit  Is.  3d.  :  at 
the  expiration  of  the  time,  he  received  £2  1 7s.  Od.  ,  how 
many  days  did  he  work,  and  how  many  was  he  idle? 

Had  he  worked  every  day,  his  wages  would  have  been  3s, 
9d.X50r==£9  7s.  6d.  that  is  £2  lOs.  more  than  he  received  ; 
but  every  day  he  was  idle  lessened  his  wages  3s.  9d.-j-ls. 
3d.=5s. ;  consequently  he  was  idle  10  days. 

Ans.  He  wrought  40,  and  was  idle  10  days. 

105.  B  and  C    have  the    same  Income ;  B   saves  ^  of 
his  ;  butC,  by  spending  <£'30  per  annum  more  than   B,  at 
the  end  of  8  years  finds  himself  .£40  hi  debt;  what  is  their 
income,  aud  what  does  each  spend  per  annum  ? 

Ans.  Their  income,  £200  per  annum  ;  B  spends  ,£175, 
and  C  £.'205  per  annum. 

106.  A  man,  lying  at  the  point  of  death,  left  his  three 
sons  his  property  ;  to  B  ^  wanting  £^20,  to  C  ^;  and  to  D 
the  remainder,  which  was  .£10  less  than  the  share  of  B  ; 
what  was  each  one's  share  ?  Ans.  £80,  £50,  and  £70. 

107.  There  is  a  fish,  whose  head  is  4  feet  long;  his  tail 
is  as  long  as  his  head  and  half  the  length  of  his  body,  and 
his  body  is  as  long  as  his  head  ^nd  tail ;  what  is  the  length 
of  the  fish  ? 

The  pupil  will  perceive  thaJJap  length  of  the  body  is  ^ 
the  length  of  the  fish.  /  Ans.  32  feet. 

108.  B  can  do  a  certain  piece  of  work  in  4  days,  and  C 
can  do  the  same  work  in  3  days  ;  in  what  time  would  both 
working  together,  perform  it  ?  Ans.  If  days. 

109.  Three  persons  can  perform  a  certain  piece  of  work 
in  the  following  manner :  B  and  C  can  do  it  in  4  days,  C 
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and  I^  in  6  days,  and  B  and  D  in  5  days  :  in  what  time  can 
they  all  do  it  together  ?  Ans.  S-^j  days. 

110.  B  and  C  can  do  apiece  of  work  in  5  days ;  B  can 
do  it  in  7  days ;  in  how  many  d-iys  can  C  do  it  ?     Ans.  17^. 

111.  A  man  died,  leaving  ^1000  to  be  divided  between 
his  two  sons,  one  14  and  the  other  18  years  of  age,  in  such 
proportion  that  the  share  of  each,  being  put  to  interest  at  6 
per  cent,  should  amount  to  the  same  sum  when  they  should 
arrive  at  the  age  of  "21  ;  what  did  each  receive  ?  Ans.  The 
elder  ir54G  is.  O^d.-f- ;  the  younger  c£453  16s.  lid. 

112.  A  house  being  let  upon  a  lease  of  five  years,  at  ^15 
per  annum,  and  the  rent  being  in  arrear  for  the  whole  time, 
what  is  the  sum  due  at  the  end  of  the  term,  simple  interest 
being  allowed  at  6  per  cent ;  Ans.  £Si. 

1 13.  If  three  dozen  pair  of  gloves  be  equal  in  value  to  40 
yards  of  calico,  and  100  yards  of  calico  to  three  pieces  of 
satinet  of  30  yards  each,  and  the  s-.tinet  be  worth  2s.  Gd. 
per  yard,  how  many  pair  of  gloves  can  be  bought  for  20s.  ? 

Ans.  8  pair. 

114.  B.  C.  and  D., would  divide  .£100  between  them,  so 
that  C.  may  have  i^3  more  than  B.  and  D.  -5^4  more  than  C  ; 
how  much  must  each  man  have  ? 

Ans.  B.  £30,  C.  £33,  and  D.  £37. 

115.  A  man  has  pint  bottles,  and  half-pint  bottles;  how 

much  wine  will  it  take  to  fill  one  of  each  sort  ? how  much 

to  fill  two  of  each  sort  ? how  much  to  fill  6  of  each  sort  ? 

116.  A  man  would  draw  off  30  gallons  of  wine  mto  one 
pint  and  two  pint  bottles,  of  each  an  equal  number  ;  how 
many  bottles  of  each  kind  will  it  take  to  contain  the  thirty 
gallons  ?  Ans.  80  of  each. 

117.  A  merchant  has  canisters,  some  holding  5  pounds, 
some  7  pounds,  and  some  12  pounds  ;  how  many,  of  each 
an  equal  number,  can  be  filled  out  of  12  cwt.  3  qrs.  12  lbs. 
of  tea?  Ans.m. 

1 18.  If  18  grains  of  silver  make  a  thimble,  and  12  pv.ts. 
make  a  tea-spoon,  how  many,  of  each  an  equal  number,  can 
be  made' from  15  oz.  6  pwts.  of  silver  ?       Ajis.  24  of  each. 

119.  Let  sixty  pence  be  divided  among  three  boys  in  such 
a  manner  that,  as  often  as  the  first  has  three,  the  second 
shall  have  five,  and  the  third  seven  pence;  how  many  pence 
will  each  receive  ?  Ans.  12,  20  and  23  pence. 

W2 
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riO.  A  gentleman  having  fifty  shillings  to  pay  among  his 
labourers  for  a  day's  work,  would  give  to  every  hoy  Od.,  to 
every  woman  8d.,  and  to  every  man  Kid.  ;  the  number  of 
boys,  women  and  men  was  the  same  ;  I  demand  the  num- 
ber ^f  each?  ^n.?.20. 

121.  A  gentleman  had  -£7  17s.  6d.  to  pay  among  his  la- 
borers :  to  every  boy  he  gave  Gd.,  to  every  woman  8d.,  and 
to  every  man  16d,  ;  and  there  were  for  every  boy  three 
women,  for  every  woman  two  men;  I  demand. the  number 
of  each  ?  Ans.  15  boys,  45  women,  and  90  men.. 

122.  A  farmer  bought  a  sheep,  a  cow,  and  a  yoke  of  oxen, 
for  £20  12s.  6d. ;  he  gave  for  the  cow  8  times  as  much  a& 
for  the  sheep,  and  for  the  oxen  three  times  as  much  as  for 
the  cow  ;  how  much  did  he  give  for  each  ?  Ans.  For  the 
sheep,  12s.  6d.  the  cow  £5,  and  the  oxen  £15. 

123.  There  was  a  farm  of  which  B.  owned  f ,  and  C.  .^-{  ; 
the  farm  was  sold  for  J£441 ;  what  was  each  one's  share  of 
the  money  ?  Ans.  B.'s  £126,  and  C.'s  £315. 

12:1.  Four  men  traded  together  on  a  capital  of  £3000,  of 
wliich  B.  put  in  },,  C.,l,  J).  -^,,and.  E,  j\j;  at  the  end  of  3 
years  they  had  gained  £^364  ;  what  was  each  one's  share  of 
the  gain?  ^n5.  B.^s£1182,.C.'s  £591,  D.'s^'394,  E.'s£l97. 

i2e5.  Three  merchants  companied  ;  B.  furnished  |  of  the 
capital,  C.  f,  and  D.  the  rest ;  they  gain  .£1250  ;  what  part 
of  the  capital  did  D  furnish,  and  what  is  each  one's  share 
of  the  gain  ? 

Ans.  D,  furnished  ^fjj  of  the  capital ;  and  B.'s  share  of  the 
-ain  was  £5.00,  C.'s  £468  15s.,  and  D.'s  £281  5s. 

126.  B,  C.  and  D.  traded  in  company ;  B.  put  in  £125, 
C.  £87  10s.,  and  D.  120  yards  of  cloth;  they  gained  £83 
2s.  Gd.,  of  which  D.'s  share  was  £30;  what  was  the  value 
of  D  's  cloth  per  yard,  and  what  was  B.  and  C.'s  share  of' 
the  gain?  600     1200    48 

Note.  D.'s  gain  being  £30,  is     = = —  of  the 

16621   3325    133 
whole  gain ;  hence  the  gain  of  B;  and  C.  is  readily  found  ; 
also  the  price  at  which  D.'s  cloth  was  valued,  per  yard. 

Ans.  D.'s  cloth  per  yard,  £1,  B.'s  share  of  the  gain,  £31 
5*.,  C.'.s  share,  £21  17s,  6d. 

127.  Three  gardeners,  B.  C.  and  D;  having  bought  a 
clece  of  ground,  find  the  profits  of  it  amount  to  £120  peij- 
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annum.  Now  the  sum  of  money  which  they  laid  down  wa* 
in  such  proportion,  that,  as  often  as  B  paid  £o,  C.  paid 
£7,  and  as  often  as  C.  paid  £i,  D.  paid  £6  ;  I  demand  how 
much  each  man  must  have  per  annum  of  the  gain  ? 

Note.  By  the  question,  so  often  as  B  paid  <£5,  D«  paid  |^ 
cf  c£7.     Ans.  B.  £26  13s.  4d.,  C.  £S7  6s.  8d  ^  D.  £56. 

128.  A  gentleman  divided  his  fortune  among  his  sons, 
giving  B.  £V  as  often  as  C.  £5,,  and  D.  £S  as  often  as  C. 
£7  ;  D.'s  dividend  was  I537|-  ;  to  what  did  the  whole  es- 
tate amount?  An^.  .£11583  8s.  lOd. 

129.  B.  and  C.  undertake  a  piece  of  work  for  <£13  lOs., 
on  which,  B.  employed  3  hands  5  days,  and  C.  employed  7 
hands  3  days ;  what  part  of  the  worjc  was  done  by  B.,  and 
what  part  by  C.  ?  what  was  each  one's  share  cf  the  money  ? 

Ans.  B.  fV  and  C  ^^ ;  B.'s  money  £!>  12s.  6d  ,  C.'s  £7 
I7s.  6d. 

139.  B.  and  C.  trade  in  company  for  one  year  only  ;  on 
the  1st  of  January  B.  put  in  -£300,  but  C.  could  not  put 
any  money  into  the  stock  until  the  1st  of  April ;  what  did 
he  then  put  in  to  have  an  equal  share  with  B.  at  the  end  of 
the  year?  Ans.  i:400. 

131.  B.  C.  D*  and  E.  spent  35s.  at  a-  reckoning,  and  be- 
ing a  little  dipped,  agreed  that  B.  should  pay  f ,  C.  4,  D.  ^, 
and  E.  ^  ;  what  did  each  pay  in  this  proportion  ? 

Ans.  B.  13s.  4d.,  C.  10s.,  P.  6s.  8d.  and  E.  5s. 

132.  There  are  3  horses  belonging  to  3  men,  employed 
to  draw  a  load  of  plaister  from  Montreal  to  Stanstead,  for 
£C)  12s.  2d.  B.  and  C.'s  horses  together  are  supposed  to  do 
f  of  the  work,  B.  and  D.'s  -f^^,  C.  and  I>'s  ^^^  ;  they  are  to 
be  paid  proportionally;  what  is  each  one's  share  of  the 
money  ?  '^  (  B.'s  £2  17s.  6d.  i—i%) 

Ans.    '  C.'s     I   8s.  9d.  (=A) 
(  D.'s    2   6s.  Od.  (=/3) 

Proof,.        £6  12s.  3d. 

133.  A  person  who  was  possessed  of  f  of  a  vessel,  soldf 
of  his  share  for  £375;  what  was- the  vessel  worth  ? 

Ans.  £1500. 

134.  A  gay  fello\»;  soon  got  the  better  of  f  of  his  fortune ; 
he  then  gave  £1500  for  a  commission,  and  his  pcofusion 
continued  till  he  hadi  but  £.450,  left,  which  he  found,  to  be: 


248  MISCELLANEOUS  EXAMPLES.  ^  1  13. 

just  §  of  his  money  after  he  had  purchased  his  commission  ; 
what  was  his  fortune  ;it  first?  Ans,  £3780. 

135.  A  younger  brother  received  £1560,  which  was  just 
/j  of  his  elder  brother's  fortune,  and  5|  times  the  elder 
brothei*'s  fortune  was  |  as  much  again  as  the  father  was 
worth  ;  what  was  the  value  of  his  estate? 

Ans.  £19165  14s.  3fd. 

136.  A  gentleman  left  his  son  a  fortune,  -/^  of  which  he 
spent  in  three  months;  f  off  of  the  remainder  lasted  him 
9  months  longer,  when  he  had  only  £537  left ;  what  was  the 
sum  bequeathed  him  by  his  father  1  Ans.  £2082  18s.  2j---d. 

137.  A  cannon  ball,  at  the  first  discharge,  flies  about  a 
mile  in  8  seconds  ;  at  Uiis^rate,  how  long  would  a  ball  be 
in  passing  from  the  earth  to  the  sun,  it  being  95173000 
miles  distant  ?     Ans.  24  years,  46  days,  7  li.  33  min.  20  sec. 

138.  A  general,  disposing  his  army  into  a  square  bat- 
talion, found  he  had  231  over  and  above,  but  increasing 
each  side  with  one  soldier,  he  wanted  forty-i(3ur  to  fill  up  the 
tjquare  ;  of  how  many  men  did  his  army  consist  ?  Ans.  19900. 

139.  B.  and  C.  cleared  by  an  adventure  at  sea,  45  gui- 
neas, which  was  £35  per  cent  upon  the  money  advanced, 
and  with  which  they  agreed  to  purchase  a  genteel  horse  and 
carriage,  whereof  they  were  to  have  the  use  in  proportion 
to  the  sums  adventured,  which  was  found  to  be  11  to  B.  as 
often  as  8  to  C*  ;  what  money  did  each  adventure? 

Ans.  B.  £104  4s.  2f^d.,  C  £75  15s.  9,%d. 

140.  Tubes  may  be  made  of  gold,  weighing  not  more 
th  in  at  the  rate  of  xoW  ^^^  grain  per  foot ;  what  would  be 
the  weight  of  such  a  tube  which  would  extend  across  the 
Atlantic  from  Quebec  to  London,  estimating  the  distance 
at  3000  miles  ?  Ans.  1  ft   8  oz.  6  pwts.  3y^j  grs. 

141.  A  military  officer  drew  up  his  soldiers  in  rank  and 
file,  having  the  number  in  rank  and  file  equal  ;  on  being  re- 
inforced with  three  times  his  first  number  of  men,  he  placed 
them  all  in  the  same  form^  and  then  the  number  in  rank 
and  file  was  just  double  what  it  was  at  first ;  he  was  again 
reinforced  with  three  times  his  whole  number  of  men,  and 
after  placing  them  all  in  the  same  form  as  at  first,  his  num- 
ber in  rank  and  file  was  40  men  each  ;  how  many  men  had 
he  at  first  1  Ans.  100  men. 

142.  Supposing  a  man  to  stand  80  feet  from  a  steeple, 
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and  that  a  line  reaching  from  the  belfry  to  the  man  is  just 
100  feet  in  length,  the  top  of  the  spire  is  three  times  as 
high  above  tht  ground  as  the  steeple  is  ;  what  is  the  height 
of  the  spire  /-and  the  length  of  a  line  reaching  from  the  top 
of  the  spire  to  the  man  ?     See  1]  103. 

Ans.  to  the  last,  197  feet  nearly. 

143.  Two  ships  sail  from  the  same  port  •  one  sails  directly 
east,  at  the  rate  of  10  miles  an  hour,  and  the  other  directly 
south,  at  the  rate  of  7^  miles  an  hour  ;  how  many  miles 

apart  will  they  be  at  the  end  of  1  hour  ? 2  hours? 

24  hours  ? 3  days?  Ans.  to  last,  900  miles. 

144.  There  is  a  square  field,  each  side  of  which  is  5;) 
rods  ;  what  is  the  distance  between  opposite  corners  ? 

Ans.  70'71-|-rcds. 

145.  What  is  the  area  of  a  square  field,  of  which  the  op- 
posite corners  are  70*71  rods  apart  ?  and  what  is  the  length 
of  each  side  ?  Ans.  to  last,  50  rods  nearly. 

146.  There  is  an  oblong  field,  20  rods  wide,  and  the  dis- 
tance of  the  opposite  corners  is  33^  rods  ;  what  is  the  length 
of  the  field  ? its  area  ? 

Ans.  Length  2Gf  rods  ;  area  3  acres,  1  rood,  13^  rods. 

147.  There  is  a  room  18  feet  square  ;  how  many  yards 
of  carpeting,  1  yard  wide,  will  be  required  to  cover  the  floor 
of  it  /  182=324  feet=-36  yards.   Ans. 

148.  If  the  floor  of  a  square  room  contain  jG  square  vds. 
iiow  many  feet  does  it  measure  on  each  side  .' 

Ans.  18  feet. 

When  one  side  of  a  square  is  given,  how  do  you  find  its 
area  or  superficial  contents  ? 

When  the  area  or  superficial  contents  of  a  square  is 
given,  how  do  you  find  one  side? 

149.  If  an  oblong  piece  of  ground  be  80  rods  long  and 
20  rods  wide,  what  is  its  area  ? 

Note. — A  parallelogram,  or  oblong, 
D  c     has  its  opposite   sides  equal    and 

parallel,    but  the    adjacent    sides 
unequal.     Thus,  A.  B.  C.  D.  is  a 

-1 •- — 1     parallelogram,  and  also  E.  F.  C.  D. 

^  *"    **     and  it  is  easy  to  see  that  the  con- 

tents of  both  are  equal. 

Ans.  1600  rods:=:10  acres. 
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150.  Wliiit  is  the  length  of  .-in  obloiiir,  or  pnralloloirraiB, 
whose  are;i  is  ten  acres,  and  whose  br«adth  is  20  rods  ? 

Ans.  SO  rods. 

151.  If  the  area  be  ten  acre«,  and  the  len|rth  SO  rods, 
what  is  the  other  side  ? 

When  the  length  and  breadth  are  given,  liow  do  you  find 
the  area  of  an  oblong  or  parallelogram  ? 

When  th«  area  and  one  side  are  given,  how  do  you  find 
the  other  side  ?  ' 

15:2.  If  a  board  be  IS  inches  wide  at  one  end,  and  ten 
inches  wide  at  the  other,  what  is  the  mean  or  average  widtli 
of  the  board?  Ans.  14  inches. 

W^ien  the  greatest  and  least  width  are  given,  how  do  you 
find  the  mean  width  ? 

153.  How  many  square  feet  in  a  board  16  feet  long,  I'S 
feet  wide  at  one  end,  and  1*3  at  the  other? 

rs+1'3 

Mean  width, =1'55  ;  and   r55Xl6z=24'8 

feet,  Ans.  2 

154.  What  is  the  number  ~of  square  ieei  in  a  board  20 
feet  long,  2  feet  wide  at  one  end,  and  running  to  a  point  at 
the  other  ?  A7is.  20  feet. 

How  do  you  find  the  contents  of  a  straight  edged  board, 
when  one  end  is  wider  than  the  other  ? 

If  the  length  be  in  feet,  and  the  breadth  in  feet,  in  what 
denomination  will  the  product  be  ? 

If  the  length  be  feet  and  the  breadth  inches,  what  parts 
of  a  foot  will  be  the  product  ? 

155.  There  is  an  oblono-  field,  40  rods  loner  and  20  rods 
wide  ;  if  a  straight  line  be  drawn  from  one  corner  to  the 
opposite  corner,  it  will  be  divided  into  two  equal  right- 
angled  triangles  ;  what  is  the  area  of  each  ? 

'  Ans.  400  square  rods=z2  acres  2  roods. 

156.  What  is  the  area  of  a  triangle,  of  which  the  base  is 
30  rods,  and  the  perpendicular  10  rods?         Ans.  150  rods. 

157.  If  the  area  be  150  rods  and  the  base  30  rods,  what 
is  the  perpendicular  ?  Ans.  iO  rods. 

158.  If  the  perpendicular  be  10  rods,  and  the  area  150 
rods,  what  is  the  base  ?  A71S.  30  rods. 

When  the  legs  (the  base  and  perpendicular)  of  a  right- 
angled  triangle  are  given,  how  do  you  find  its  area? 
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When  the  area  and  one  of  the  legs  are  given,  how  do  you 
find  the  other  leg  I 

Note.  Any  triangle  may  be  divided  into  Xvfo  right-angled 
triangles,  by  drawing  a  perpendicular  from  one  corner  to 
the  opposite  side,  as  may  be  seen  by  the  annexed  figure  : 

c  Here,  A. B.C.  is  a  triangle,  divided 
s,^                 into  two  right-angled  triangles,  A.  d 
\^            C.  and  G?  B.  C. ;  therefore,  the  whole 
^\     base  A.  B.  multiplied  by  one  half  the 
\perpendicula7;,  d  C,  will  give  the  area 


A  of  the  whole.     If  A.  B.=60  feet,  and 
d  0=16  feet,  what  is  the  area  ? 

Ans.  480  feet. 
159.  There  is  a  triangle,  each  side  of  which  is  10  feet  ; 
what  is  the  length  of  a  perpendicular  from  one  angle  to  its 
opposite  side  ?  and  what  is  the  area  of  the  triangle  ? 

Note.  It  is  plain  the  perpendicular  will  divide  the  oppo- 
site side  into  two  equal  parts. 

Ans.  Perpendicular,  8'66-(-feet;  area, ^3'3-|-feet. 

IGO.  What  is  the  solid  contents  of  a  cube  measuring  six 

feet  on  each  side?  Ans.  216  feet. 

When  one  side  of  a  cube  is  given,  how  do  you  find  its 

solid  contents  ? 

When  the  solid  contents  of  a  cube  are  given,  how  do  you 
find  one  side  of  it  ? 

161.  How  many  cubic  inches  in  a  brick  which  is  8  inches 

long,  4  inches  wide,  and  2  inches  thick  ? in  2  bricks  ? 

in  10  bricks  ?  Ans.  to  the  last,  640  cubic  inches. 

162.  How  many  bricks  in  a  cubic  foot  ? in  40  cubic 

feet.^ in  1000  cubic  feet.^  Ans.  to  the  last,  27000. 

163.  How  many  bricks  will  it  take  to  build  a  wall  40  ft. 
in  length,  12  feet  high  and  2  feet  thick  ?  Ans.  25920. 

164.  If  a  wall  be  150  bricks,=100  feet  in  length,  and  4 
bricks,=16  inches  in  thickness,  how  many  bricks  will  lay 

one  course? 2  courses? 10  courses?     If  the  wall 

be  48  courses,z=8  feet^high,  how  many  bricks  will  build  it? 
150x4—600,  and  600X48=28800,  Ans. 

165.  The  river  Po  is  1000  feet  broad,  and  10  feet  deep, 
and  it  runs  at  the  rate  of  ^  miles  an  hour  ;  in  what  time  will 
it  discharge  a  cubic  mile  of  water  (reckoning  5000  feet  to 
the  mile)  into  tlic  ^a  ?  Ans.  26  days,  I  hour. 
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166.  If  the  country  which  supplies  the  river  Po  with 
water  he  380  miles  long,  and  120  broad,  and  the  whole  land 
upon  the  surface  of  the  earth  be  02,700,000  square  miles, 
and  if  the  quantity  of  water  discharged  by  the  rivers  into 
the  sea  be  everywhere  proportional  to  the  extent  of  land  by 

, which  the  rivers  are  supplied,  how  many  times  greater  than 
the  Po  will  the  whole  amount  of  the  rivers  be  ? 

Ans.  1375  times. 

167.  Upon  the  same  supposition,  what  quantity  of  water, 
altogether,  will  be  discharged  by  all  the  rivers  into  the  sea 
in  a  year,  or  365  days  ?  Ans.  19272  cubic  miles. 

168.  If  the  proportion  of  the  sea  on  the  surface  of  the  earth 
to  that  of  land  be  as  10^  to  5,  and  the  mean  depth  of  the  sea 
be  a  quarter  of  a  mile  ;  how  many  years  would  it  take,  if  the 
ocean  were  empty,  to  fill  it  by  the  rivers  running  at  the  pre- 
sent rate?  Ans.  1708  years,  17  days,  12  hours. 

169.  If  a  cubic  foot  of  water  weighs  1000  oz.  avoirdupois, 
and  the  weight  of  mercury  be  13^-  times  greater  than  water, 
and  the  height  of  the  mercury  in  the  barometer  (the  weight 
of  which  is  equal  to  the  weight*  of  a  column  of  air  on  the 
same  base,  extending  to  the  top  of  the  atmosphere)  be  thirty 
inches ;  what  will  be  the  weight  of  the  air   upon  a  square 

foot  ? a  square  mile?  and  what  will  be  the  whole  weight 

of  the  atmosphere,  supposing  the  size  of  the  earth  as  in 
questions  166  and  168? 

Ans.         2I09'375  lbs.  weight  on  a  square  foot. 
52734375000     *'         *'  "      mile. 

10249980468750000000     "         "     of  whole  atmosphere. 

170.  If  a  circle  be  14  feet  in  diameter,  what  is  its  cir- 
cumference ? 

Note.  It  is  found  by  calculation,  that  the  circumference 
of  a  circle  measures  about  S}  times  as  much  as  its  diameter, 
or  more  accurately,  in  decimals,  344159  times. 

Ans.  44  feet. 

171.  If  a  wheel  measure  4  feet  across  from  side  to  side, 
how  many  feet  around  it?  Ans.  12f, 

172.  If  the  diameter  of  a  circular  pond  be  147  feet,  what 
is  its  circumference  ?  Ans.  462  feet. 

173.  What  is  the  diameter  of  a  circle  whose  circumfer- 
ence is  462  feet  ?  Ans.  147  feet. 
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174.  If  the  distance  through  the  centre  of  the  earth,  from 
side  to  side,  be  7911  miles,  how  many  miles  around  it  ? 

7911X3*14159=24853  square  miles,  nearly.  Ans. 

175.  What  is  the  area  or  contents  of  a  circle  whose  dia- 
meter is  7  feet,  and  its  circumference  22  feet  ? 

Note.  The  area  of  a  circle  may  b'e  found  by  multiplying 
half  the  diameter  into  half  the  circumference. 

^Ans.  38 J-  square  feet. 

176.  What  is  the  area  of  a  circle  whose  circumference 
is  176  rods?  Ans.  2464  rods. 

177.  If  a  circle  is  drawn  within  a  square,    containing 
one  square  rod,  what  is  the  area  of  this  circle  ? 

Note.  The  diameter  of  the  circle  being  one  rod,  the  cir- 
cumference will  be  3*14159, 

Ans.  '7854  of  a  square  rod,  nearly. 

Hence,  if  we  square  the  diameter  of  any  circle,  and  mul- 
tiply the  square  by  '7854,  the  product  will  be  the  area  of 
the  circle. 

178.  What  is  the  area  of  a  circle  whose  diameter  is  ten 
reds  ?     102  X '7854=78*54.  Ans.  78*54  rods. 

179.  How  many  square  inches  of  leather  will  cover  a  ball 
3^  inches  in  diameter? 

Note.  The  area  of  a  globe  or  ball  is  4  times  as  much  as 
the  area  of  a  circle  of  the  same  diameter,  and  may  be  found, 
therefore,  by  multiplying  the  whole  circumference  into  the 
whole  diameter.  Ans.  38^  square  inches. 

180.  What  is  the  number  of  square  miles  on  the  surface 
of  the  earth,  supposing  its  diameter  7911  miles? 

7911  X24853==196,612,083,  Ans. 

181.  How  many  solid  inches  in  a  ball  7  inches  in  diame- 
ter ? 

Note.  The  solid  contents  of  a  globe  are  found  by  multi- 
plying its  aiea  by  ^  part  of  its  diameter. 

Ans.  179|  solid  inches. 

182.  What  is  the  number  of  cubic  miles  in  the  earth, 
supposing  its  diameter  as  above  ? 

Ans.  259,233,031,435  miles. 

183.  What  is  the  capacity,  in  cubic  inches,  of  a  hollow 
globe  20  inches  in  diameter,  and  how  much  wine  will  it 
contain,  one  gallon  being  231  cubic  inches  ? 

Ans.  4188*8+cubic  inches,  and  18*13+sfallons. 
X 
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184.  There  is  a  round  log, 'all  the  way  of  a  bigness  ;  the 
areas  of  the  circular  ends  of  it  are  each  3  square  leet;  how 
^any  solid  feet  does  one  foot  in  length  of  this  log  contain  7 

2  feet  in  length  ? 3  feet? 10  feet  ?     A  sclid  of 

thi.s  form  is  called  a  cyUndrr. 

'     Mow  do  you  find  the  solid  content  of  a  cylinder,  when 

the  area  of  one  end  and  the  length  are  given  ? 

IS5  What  is  the  solid  content  of  i\  round  stick  20  'l^.^x 
bng  and  7  inches  through,  that  is,  the  ends  being  7  inches 
in  diameter  ? 

Find  the  area  of  one  end,  as  before  taught,  and  multiply 

it  by  the  length.  .  •  Ans.  5'347+cubic  feel. 

If  you  multiply  square  inches  by  inches  in  length,  what 

parts  of  iifoot  will  the  product  be  ? if  square  inches  by 

feetm  length,  what  part? 

186.  A  Winchester  bushel  is  18*5  inches  in   diameter, 
and  Scinches  deep ;  how  many  cubic  iriches  does  it  contain  ? 

^«..  2150'4-f. 

It  is  plain,  from  the  above,  that  the  solid   content  of  all 

bodies,  which  are  of  uniform  bigness  throughout,   whatever 

may  be  the  form  of  the  ends,  is  found  by  multiplying   the 

area  of  one  end  into  its  height  or  length. 

Solids  which  decrease  gradually  from  the  base  till  they 
come  to  a  point,  are  generally  called  Pyramids.  If  the  base 
be  a  square,  it  is  called  a  square  pyrdhid ;  if  a  triangle,  a 
priangular pyramid ;  if  a  circle,  a  circular  pyramid  or  a  cone. 
The  point  at  the  top-  of  a  pyramid  is  called  the  vertex,  and 
a  line,  drawn  from  the  vertex  perpendicular  to  the  base,  is 
called  the  perpendicular  height  of  the  pyramid. 

The  solid  content  of  any  pyramid  may  be  found  by  multi- 
plying the  area  of  the  base  by  ^  of  the  perpendicular  ^e?^A/. 
187.  What  is  the  solid  content  of  a  pyramid  whose  base 
is  4  feet  square,  and  the  perpendicular  hejght  9  feet  ? 

42x§  =  48.  Ans.  48 feet. 

188:  There  is  a  cone,  whose  height'is  27  feet,  and  whose 
base  is  7  feet  in  diameter  ;  what  is  its  content? 

Ans.  346  ^  feet. 

189.  There  is  a  cask,  whose  head  diameter  is  25  inches, 

bung  diameter  31  inches,  and  whose  length  is  36  inches : 

how  many  wine  gallons  does  it  contain  ? how  many 

'beer  crallons?  .         ^ 
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Mote.  The  mean  diameter  of  the  cask  may  be  fouiid  by 
.Sliding  2  thirds,  or,  if  the  staves  be  but  a  little  curving,  6 
U'liths,  of  the  difference  between  the  head  and  bung  diame- 
icrs,  to  the  head  diameter.  The  cask  will  then  be  reduced 
to  a  cylinder. 

Now,  if  the  square  of  the  mean  diameter  be  multiplied  by 

"^•■>4,  (ex.  177)  the  product  will  be  the  area  of  one  end, 
..  iJ  that,  multiplied  by  the  length,  in  inches,  will  give  the 
solid  content,  in  cubic  inches,  (ex.  185,)  which,  divided  by 
'231,  (note  to  table,  wine  meas. )  will  give  the  content  in 
wine  gallons,  and,  divided  by  282,  (note  to  table,  beer  meas.) 
will  give  the  content  in  ale  or  beer  measure. 

f  n  this  process,  we  see  that  the  square  of  the  mean  diam- 
eter will  be  multiplied  by  *7854,  and  divided,  for  wine  gal- 
lons, by  231.  Hence  we  may  contract  the  operation  by 
only  multiplying  by  their  quotient,  •"^^j\*zz:*0034)  that  is, 
by  '003-1  (or  by  34',  pointing  off  4  figures  from  the  product 
for  decimals.)'  For  the  same  reason  we  mav,  for  beer  gal- 
.lons,  multiply  by  (•vV/='002S,  nearly)  '0028,  &.c. 

•llence  this  concise  Rule  for  guugiRg  or  measuring  casks : 
Multiply  the  square  of  the  mean  diameter  hy  the  length; 
multiplji  this  product  by  34, /ar  wine,  or  by  28  for  beer, 
and  pointing  off  four  decimals,  the  product  will  be.  the  con- 
tent in  gallons  and  decimals  of  a  gallon. 

In  the  above  example,  the  bung  diameter,  31  in. — 25  in. 
the  head  diameter=f)  in.  difference,  and  ■§  of  6=4  inches; 
2  >  in.-j-4  in. =29  in.  mean  diameter. 

Then  292=341,  and  841  X36  in.=30276. 
f  33276X34=1029384.   Ans.  102'9384  wine  gals. 
'''    \  33726X28=847728.  Ans.  84'2728  beer  gals. 

193.  How  many  wine  gallons  in  a  cask  whose  bung  dia- 
inater  is  35  inches,  head  diameter  27  inches,  and  length  45 
inches  ?  Ans.  16G'617. 

191.  There  is  a  lever  10  feet  long,  and  the  fulcrum,  or 
prop,  on  which  it  turns  is  2  feet  from  one  end  ;  how  many 
pounds  weight  at  the  end,  2  feet  from  the  prop,  will  be  bal- 
anced by  a  power  of  42  pounds  at  the  other  end,  8  feet  from 
the  prop. 

IVote.  In  turning  around  the  prop,  the  end  of  the  lever  8 
fe^et  from  the  prop  will  evidently  pass  over  a  space  of  eight 
inches,  while  the  end  2  feet  from  the  prop  passes  over  a 
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space  of  2  inches.  Now,  it  is  a  fundamental  principle  in 
mechanics,  that  the  weight  and  power  will  exactly  balance 
each  other,  when  they  are  inversely  as  the  spaces  they  pass 
over.  Hence,  in  this  example,  2  pounds,  8  feet  from  the 
prop,  will  balance  8  pounds  2  feet  from  the  prop ;  therefore 
.if  we  divide  the  distance  of  the  poiver  from  the  prop  by  the 
distance  of  the  weight  from  the  prop,  the  quotient  will  al- 
ways express  the  ratio  of  the  weight  to  the  power ;  |=4, 
that  is,  the  weight  will  be  four  times  as  much  as  the  power, 
42X4=168.  Ans.  168  lbs. 

192.  Supposing  the  lever  as  above,  what  power  would  it 
require  to  raise  1000  pounds  ?  Ans.  io^oo=250  lbs. 

193.  If  the  weight  to  be  raised  be  5  times  as  much  as  the 
power  to  be  applied,  and  the  distance  of  the  weight  from 
the  prop  be  4  feet,  how  far  from  the  prop  must  the  power 
be  applied  1  Ans.  20  feet. 

194.  If  the  greater  distance  be  40  feet,  and  the  less  half 
of  a  foot,  and  the  power  175  tbs.,  what  is  the  weight  ? 

Ans.  14000  pounds. 

195.  Two  men  carry  a  kettle  weighing  200  pounds ;  the 
kettle  is  suspended  on  a  pole,  the  bale  being  2  feet  6  inches 
from  the  hands  of  one,  and  3  feet  4  inches  from  the  hands 
of  the  other  ;  how  many  pounds  does  each  bear. 

Ans.  I14f  lbs.  and85|^  lbs. 

196.  There  is  a  windlass,  the  wheel  of  which  is  60  inches 
in  diameter,  and  the  axis,  around  which  the  rope  coils,  is  6 
inches  in  diameter  ;  how  many  pounds  on  the  axle  will  be 
balanced  by  240  pounds  at  the  wheel  ? 

Note.  The  spaces  passed  over  are  evidently  as  the  diam- 
efers  or  the  circumferences  ;  therefore,  ^^^=10,  ratio. 

Ans.  2400  pounds. 

197.  If  the  diameter  of  the  wheel  be  60  inches,  what 
must  be  the  diameter  of  the  axle,  that  the  ratio  of  the  weight 
to  the  power  may  be  10  to  1  .?  Ans.  6  inches. 

Note.  This  calculation  is  on  the  supposition  that  there  is 
no  friction,  for  which  it  is  usual  to  add  ^  to  the  power  which 
is  to  work  the  machine. 

198.  There  is  a  screw  whose  threads  are  1  inch  asunder,^ 
which  is  turned  by  a  lever  5  feet=60  inches  long ;  what  is 
the  ratio  of  the  weight  to  the  power  ? 

Note.  The  power  applied  at  the  end  of  the  lever  will  de-^ 
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ribe  the  circumference  of  a  circle  60X2=120  inches  in 
aiameter,  while  the  weight  is  raised  I  inch ;  therefore,  the 
ratio  will  be  found  by  dividing  the  circumference  of  a  circle 
whose  diameter  is  twice  the  length  of  the  lever,  by  the  dis- 
tance between  the  threads  of  the  screw.  120X34^=3774^ 
377^ 

circumference,  and =377|,  ratio.     Ans. 

1 

199.  There  is  a  screWj  whose  threads  are  J-  of  an  inch 
asunder ;  if  it  be  turned  by  a  lever  10  feet  long,  what  weight 
will  be  balanced  by  120  lbs.  power?  Ans.  30171  ft>s. 

200.  There  is  a  machine,  in  which  the  power  moves  over 
10  feet,  while  the  weight  is  raised  1  inch ;  what  is  the  power 
of  that  machine,  that  is,  what  is  the  ratio  of  the  weight  to 
the  power?  AnsA'20. 

201.  A  rough  stone  was  put  into  a  vessel,  whose  capacity 
was  14  wine  quarts,  which  was  afterwards  filled  with  2^ 
quarts  of  water  ;  what  was  the  cubic  content  of  the  stone  ? 

Ans.  664|  inches. 
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Forms  of  JVotcN,  Receipts,  Orders  and 
Bills  of  Parcels* 


NOTES. 

No.  1. 

Montreal,  Oct.  22,  1849. 
For  value  received,  I  promise  to  pay  to  Oliver  Bountiful, 
or  order,  two  pounds,  ten  shillings  and  sixpence,  on  demand, 
with  interest.  William  Trusty. 

Attest,  Timothy  Testimony. 
No.  IL 

Kingston,  Oct.  10,  1849. 
For  value  received  of  A.  B.  in  goods,  wares,  and  mer- 
chandize, this  day  sold  and  delivered,  I  promise  topay  him 

or  bearer, pounds, shillings  and pence,  in 

ten  days  from  date,  with  interest.  C D . 

No.  III. 
JBi/  two  Persons. 

Stanstead,  Oct.  1,  1849. 

For  value  received  of ,  in this  day  sold  and 

delivered,  we  jointly  and  severally  promise  to  pay  him,  or 

order, pounds, shillings  and pence  in 

days  from  date,  with  interest.  B C . 

I> E . 


RECEIPTS. 

^   Montreal,  Oct.  20,  1849. 
Received  from   Mr.  Durance  Adley,  ten  pounds,  in  full 
of  all  aiccounts.  Orvan'd  Constancy. 


Receipt  for  Mmiey  received  on  a  Note, 

York,  Nov.  1,  1849. 
l?1eceived  of  Mr.  Simon  Eastly  (by  the  hand  of  Mr.  Titus 
Trusty)  sixteen  pounds,  ten  shillings  and  sixpence,  which 
is  endorsed  on  his  note  of  June  3,  1831. 

Samson  Snow. 
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Receipt  for  3Ioncy  received  on  Account. 

Stanstead,  June  2,  1S49. 
Received  of  Thomas  Dubois,  twenty  pounds,  on  account. 

Orlando  Prompt. 


Receipt  for  Money  received  for  another  Person. 

Sherbrooke,  June  4,  1849. 
Received  from  P.  D.  twenty-five  pounds  for  account  of 
J,  T.  Eli  Trueman. 


Receipt  for  Interest  due  on  a  Note. 

Quebec  Dec.  18,  1849. 
Received  of  I.  S.  fifteen  pounds,  in  liill  of  one  year's  in- 
terest of  £250,  due  to  me  on  the day  of last,  on 

note  from  the  said  L  S,  Solomon  Gray. 


Receipt  for  Money  paid  before  it  becomes  Due. 

Prescot,  May  3,  1849. 
Received  of  T.  Z.  fifteen  pounds,  advanced  in   full   for 
one  year's  rent  of  my  farm,  leased  to  the  sai  J  T.  Z.  ending 
the  first  day  of  April  next,  1850. 

John  Honorus. 


ORDERS. 

Belville,  Nov  3,  1848. 
Mr.  Stephen  Girard.       For  value  received,  pay  to  A.  B., 
or  order,  five  pounds  and  six  shillings,  and  place  the  same 
to  my  account.  Saul  Mann. 


Montreal,  Sept.  1,  1848. 
Mr.  Timothy  Titus.      Please  to  deliver  to  Mr.  L.  D. 
such  goods  as  he  may  call  Tor,  to  the  amount  of  seven  pounds,, 
and  place  the  same  to  the  account  of  your  obedient  servant, 

NicANOR  Linus. 


BILLS  OF  PARCELS. 

It  is  usual,  when  goods  are  sold,  fi)r  the  seller  to  deliver 
to  the  bjyer,  with  the  goods,  a  bill  of  the  articles,  andtlieir 
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BILLS   OF   PARCELS. 


prices,  with  the  amount  cast  up.     Sucli  billbare  s<>jnKlinie8 
called  Bills  of  Parcels. 

Montreal,  6th  Mav,  1849. 
Mr.  Abel  Atlas, 

Bought  of  Benjamin  Buck, 

£  ,   9.     d. 

r2:i  yards  tiorured  Satin,  at  I2s.  6d.  per  yard,       7    10     3 

S"  '  "       Sprigged- Tabby,  at  ()s.  3d.       "  2    10     0 


'  £10    G     :i 

Received  Payment, 

Benj.  Buck. 


Montreal,  14th  May,  1849. 
Mr.  John  Burton, 

Bought  of  Geo.  Williams, 
15  lihds.  new  Rum,  118  gallons  each,  at   Is.  6d.  per  gallon. 

2  pipes  French  Brandy,  126  &  132  gal.  5s.  7d.  " 

1  hhd.  brown  Sugar,  9f  cwt.  at         £2  Us.  9d.  per  cwt. 

3  casks  Rice,  26911)  each,  at  3d.  **     ft. 
5  bags  Coffee,  75ib  each,  at                       Is.  2d.  ''     " 
1  chest  hyson  Tea,  86Jb,  at                       4s.  8d.  "     " 

Received  Payment, 

For  George  Williams, 

Thomas  Roukseau. 


Wilderness,  8th  Feb.  1849. 
Mr.  Simon  Johnson, 

Bought  of  Asa  Fullum, 
5GS2  feet  Boards,  at  £\  10s.  per  M. 


2000  " 

'< 

2    Is.  8d. 

800  '' 

^Stuff, 

3    38.  2d. 

151)0  '' 

Lathinir, 

1    Os.  Od. 

6r>o  " 

Plank,' 

1  10s.  Od. 

879  " 

Timber, 

0  12s.  6d. 

23G  ■' 
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virRRBROOKK 

.,^  -      --: ::.';s  the  I'oUuwing  Schooi  ii, ,*>.,.    >, 

J]  ADA   :S'    NEW    ARITHMETIC,    adapted   i 
(ii  Cn-r-ncy. 

;|      BlUT^SH  NORTH  AMERICAN  ARl 
Z^  TIi"^  iittlii  work  contains  elementary  Icssoils  roi- 
"^      e\-  i.-lasses  in  common  Schools,  oh  the  pvstem 
•^       Iczzi. 

The  Erytor  of  the  Montjeal  "Daily  Advert).-' 

i.s  work  :    "The  book  is  deserving  the  attentio 

JO  take   an  interest. in  elementary  instnictio 

';ls  credit  upon  those  who  have  given  it  to  tht 

I 

WEBSTER'S  NEW  SPELIJArr;  'r>n( 
".JARSHALySSPELLLA 

..u...A>.JG^'S,  READING   BOOiv. 

Ini^hlv  recommended  by  School  Ter'-her 

'i'NsS  COMMON  SCHOCV 
:.  a  great  v  r.ety  ol'  PRIM'V 

iTe'  also  Manuiacttr 
^\PE1v  r>v'  cL,'i  k'lmh,  incliidiii^f  Wrj!,, 
Wrapping,  & 

PAPER  RULING  <' 

BOOKS,  of  every   vir 
Daj  Books,  Writing  Booiif, 

Juid  keeps  consitfntjy  OM  hand  ever) 
iS<JH0OE  BOOKS,  used  m  the. 


^'~ ':  p  cii ted  in  the  be : 
dery,  Sherbrc' 


